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(57) Abstract 

Attempts have been made to reduce the tackiness of the surface of a cured article containing a vinyl polymer having crosslinkable silyl 
as the curing component, to facilitate the application of an alkyd coating to the cured article, and to obtain a flexible cured article by using a 
curable composition having a low viscosity. Curable compositions which contain: (A) a vinyl polymer having at least one, on average, 
crosslinkable functional group (crosslinkable silyl, etc.); (B) a photo-curable substance; (C) an air-oxidation curable substance; (D) a 
polymer plasticizer; (E) a reactive plasticizer which is a vinyl polymer having one or less, on average, crosslinkable silyl group; or (F) a 
compound having one silanol group per molecule and/or a compound capable of forming a compound having one silanol group per molecule 
when reacted with moisture. 
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(R 12 ) a _. (Y) .Si - COS i (R 1 1 ) 2 _ b (Y) b ] m - 

CH 2 -C (H) (R s ) -R 9 -C (R 6 ) (X) -R 10 -R 7 (5) 

R\ R\ R\ R\ R 1 °„ R 1 \ R 1 2 , a, b, m, X, Ytt±fEf;: 

1*3 C) 

(CH 3 0) 3 SiCH 2 CH 2 C (H) (X) C 6 H 5 , 
(CH3O) 2 (CH 3 ) SiCH 2 CH 2 C (H) (X) C 6 H 5 , 
(CH3O) 3 S i (CH 2 ) 2 C (H) (X) -C0 2 R, 
(CH3O) 2 (CH 3 ) S i (CH 2 ) 2 C (H) (X) -C0 2 R % 
(CH3O) 3 S i (CH 2 ) 3 C (H) (X) -CO z R, 
(CH3O) 2 (CH 3 ) S i (CH 2 ) 3 C (H) (X) -CO z R, 
(CH3O) 3 S i (CH 2 ) 4 C (H) (X) -C0 2 R, 
(CH3O) 2 (CH 3 ) S i (CH 2 ) 4 C (H) (X) -C0 2 R % 
(CH 3 0) 3 Si (CH 2 ) 9 C (H) (X) -C0 2 R, 
(CH 3 0) 2 (CH 3 ) S i (CH 2 ) 9 C (H) (X) -C0 2 R, 
(CH3O) 3 S i (CH 2 ) 3 C (H) (X) -C 6 H 5> 
(CH3O) 2 (CH 3 ) Si (CH 2 ) 3 C (H) (X) -C 6 H 5> 
(CH3O) 3 Si (CH 2 ) 4 C (H) (X) -C 6 H 5 , 
(CH 3 0) 2 (CH 3 ) S i (CH 2 ) 4 C (H) (X) ~C 6 H 5 , 

uis^su^o^t, xnmms ft*, sfctea?*, Ri^ii:i~2o©r 

^df/i^S, TV -/ism, T7^*;i>m) 

HO- (CH 2 ) n -OC (O) C (H) (R) (X) 
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H 2 N- (CH 2 ) n -OC (O) C (H) (R) (X) 

tl~2 0©7/^/H, T 77/^/H> nlil~20O«) 
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CHj CH3 
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CO2R C0 2 R CO2R CO2R 

H H CH 3 CHa 

X— C (CHaJn-C X X— C (CH^ n -C X 
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CH3 CH 3 
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CH 3 O O CH 3 
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I I 
CH 3 CH3 

(5£<K nttO~2 0©Sft. Xfii&SS. £fctt3tf£) 

CH3 CH 3 
X— CH 2 -C — C — CH 2 — X I 

|| || X— CH— C — C — CH— X 

00 || li 

o o 

CHa CH 3 

X— CH — C C — CH— X 

I II II I 
CH 3 O 0 CH 3 

15 0 O 

II II 
o.m*- X — CH 2 -C-O-C 6 H 4 -0— C-CHa-X 

CH 3 O O CH3 

1 II II I 
ajnjr- x — CH— C— O—Cgfy— O — C— CH — X 

CHa O O CHa 

I II II I 
ojnjr- X C C— O— CgH,— o— c— c X 

20 CH3 CH 3 

o.nu>- x — S0 2 -C 6 H 4 -S0 2 — X 
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-$a, B*?ft&-m. ^TXkm-m, mtm-m, z a 

l, 10-7xtyfn!JySU t MI^ 7h7^/^fl^y^ 

= !>A©MJXM)7i^/^77^y^ (RuCl 2 (PPh 3 ) 3 ) 

^7^yj|# (F e C 1 2 (P P h 3 ) 2 ) x 2ffi<D=y<?vKZ)tf* M)7i 
= /m*:7-f (N i C 1 2 (P P h 3 ) 2 ) , RXf, 2to<T>=-y / rA'W'* 

hVy^-^^y^f^i^ (N i B r 2 (PB u 3 ) 2 ) ftfe&£ UTffiTfc 
15 So 

;V=i~/V, t e r t -7'f/l'7/i'3'-/^07/^"-/^|I v Tir h^MJ;K 

h^^ffltflP^ajfetf ibti, i£&£fcte2«^±£*I£L-C/8V^££tf5-e 
25 #5 0 KJtttStbfcV^ m^«0°C~2 0 0°C(DffimVft? £ fctfSTt, 

L< tt5 0-15 O'CejfcSo 

^=^11^^ (Al) ^W-T5^<H4^y/>Si: LTfi, (l) ; 
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- [S i (R 1 ) 2 _ b (Y) b O] m -S i (R 2 ) 3 _ a (Y) . (1) 

R\ R 2 «, ^filt^if 1^2 OW7^^S> ^116^20© 
T y_- ^|t7~20W77/^^ (R* ) 3 S i O— (R' fit 

ft*j»1^2 0(7)liiO^k7K*S"C*)oT, 3^tf>R' fil^— "CfcoTt> «fc < » 

5 nftoT^-cfc.fcv'O h y On^U J i/o*^S*^L, R^fcltR 2 

Y ttTK^S* ttJP7K^?ttS^^ L-n Y *S 2 ^@J^±#aE-r 
ti!boT'bJ:<, H4oWt±K afiO, 1, 2, *fcJ23£, b 
1, tfc»2t*to mttO~ 1 9<7)SfC-Cfc5o fcfc'U a+mb^l 

vm £ H -5 £ & h if h ti 6 o 

(a + Zb) ttl ~5ffl<0*&ffla s $f* bV\ JP7K^»tt£^»7KifeS* 5 ^ 
y ^£*fc 2 fl#±i££-f Sfc-g-fcitt, •?rti/fe>^P C"CfooTt><£v , >L> 

fc##*LV\, ^<^, -«5t (6) 
-S i (R 1 2 ) 3- (Y) . (6) 
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WO 00/20498 



25 

K&gfc-tta; (i) -e&ztiz&m&i/v *£<o&k* 

LTl. 1 ~5ffiT*£><9 , ¥^ILT 1 . 2 ~ 4 ffl*fi~ S ii<Difitfr * t < , L 
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10 T^y/^fi^(*:S:»3ti'5**«^ #^3 - 1 4 0 6 8^i, 
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H 2 C = C (R 3 ) -R 4 -R 5 -C (R 6 ) =CH 2 (7) 

5^, R'itTKmttza^^/^m^Tjkir. R 4 «:-C (O) O-, *fctto-, m 
15 1-10 ©T/V^r/l'l, l£ 6-1 0O7!) — ^S* fctt^^fBc 7 ~ 1 

fl^to&KJftStfSHSJWi LT{*<RM;:l8£$ftfcv^ #fc;h,5ag«#fc=^W 
Ll\, 

[A-b] y t^^v^/vfi-Si-J: 19 f^^S^Sr-a-fiJci-SBH-, fi^ 
1, 7 - irt 1, 9 -f*^ i^:/&<iftf>E£H4<z>i£^T/i'^- 

WT<7> [A-c] ~ [A-f] (Dlflim. Rj&&<Dm^Jfc*-^*#^ftit% 

£ l fi*tt"5 f-^mfi^ft/^ ±f2T/Hr~/i-££ / >&< l fi 
y^'>^<HiMt5t^li, giTTa [E-a] ^JClME-b] 
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[A-c] R**©****-- 

[A -d] ^*v^- P ^n^<Hi«W^* 

M + C (R 7 ) (R 8 ) -R 9 " c ( R6) =CH2 (8) 



[ A - f ] »S*«>*v*«-~«» ******* <" lM « 
TIS-SS (10) f^WSW^i******'^^ 8 ^* 

H S C=C (R 6 ) -R 10 -O-M + (9) 
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H 2 C = C (R 6 ) -R 1J -C (O) 0"M + (10) 

«±<0^-:fyM£££^T^T fc 1^2002 fffi<?D^S^^-f- 0 

Lxnmz.m^^tit. m^rmcD [ A - g ] ~ [ A -j] ommmzmfz 

5 [B-a] ~ [B-i] c^&iCj; I9#5r <t#ST£5 0 

Ca- h] 7K^£^/>/^< 1 1 i fi^r-rs ^/^i^^ry/w vi/r* 

[A-i] t°yv>Vf©ls# 4TT% *Stt&^*<£Mfi*r"*-5ir=* 

[a- j ] m»mo&&Tv % *»*s:^*< * t> i 

tt. -fcifcLfc [A-a] *5J;V [A-b] ©^O, 7^*-=^****?-$ 
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y^^Ltl^i:i^^^ «*tfT12-** (ID ******** 
H- [Si <R>> 2 - b W b O] m -Si (R 2 ) 3-. (Y) . (ID 

H-S i (R 2 ) ,-. (Y) . (1 2) 

[a] r^x, ±smm&i>>y KP ^ yM 

e * (o) -y^ff7^^^t«;RhCi (PPh 3 ) a , 

RhCl 3 . R u C l 3 n IrCl,, FeCl,AlCl 3 , PdCl 2 .H 2 0, 

n i c 1 2 , t i c 1 4 m<D^t^m^oit^mm^m^^t^^ 0 - 

.he**** LB] fc*^T, JEfcWLhStffifc [A-g] ~ [a- j] fc*^ 
•Ctt*KilWESM\ «*tf*l^6 CB-a] ~ CB-i] 

[B-a] 7^/vm^^«t^^/^m^^^^^'- Bffi*>*=* 

**^-iiti:TB©-»t (i 3) 
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H 2 C = C (R 3 ) -R 4 -R 5 -OH (13) 

[B-b] y rv^^^^^a^i-J: o ^ srbk* a-a- 

10 §-£3;frjfe 0 

[B - c] 4#|^5 - 2 6 2 8 0 8#&##i£0ll*£;h/CV>5 J: 5 fc#«fe-C, 
* / - £ 7 V U £ ■£ 5 #$fco 

[B-d] 4#gg3p6 — 2 3 9 9 1 2^«, «i#^¥8-2 8 3 3 1 0 #4fc$R*P 

[B-e] #W¥6 - 1 1 6 3 1 2^£^};i^£tl-CV^3fj£-e\ T-^ = 
[B- f ] #FJ^4 - 1 3 2 7 0 6^«^liW*^*l/TV^5^&t?, Sffrfe 

CB-g] S^14<^^v^a-^n>7 i yii*-a'^/>^< HiiftSt^/^ 

fi^ftic, tiehr*: (i4) ^-e&stis* ^iSissrW-rs^^t^^n^ 

M + C~ (R 7 ) (R 8 ) — R 9 — OH (14) 

R\ R 8 ^3J:VR 9 ttJiaL^:tOi:ISl«l"C*)5o R^itfR 8 ©**® 
SI'SfcLTtt, -C0 2 R, -C (O) R*5«tTJf-CN^S^* LV\, rrtRii 
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-«* (i 6) ^a^*^*^**^ 

H0 _ R >°-0-M + (15) 
0 „ 0 - R ..-C (O) O-M* (16) 

... f , r B _ a ] ~ [B-a] «©*«»*#^* I -» LT/ * 
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^««r#*»o^*i LTttWteRlgStLr, MtfFy^^»y;^ 
PtVU T ^y ^ K h^^/Jl^n^ 

I— TE-#5t (1 7) T?*$*L5ft^*«*^5r td s-c* So 

H 2 C = C (R3) - R4 _ R12 _ [s , (R1) 2 b (y) . ( ^ } 

3- a (Y) . (1 7) 

R\ R\ R\ R\ y, a, bte£T*mK±ftL1tt<D±Rm-Ch& 0 

^tTtt^fcR^Stt^ ^i»¥3- 1 4 0 6 8f^ W4 _ 55 

iiif^y/H^tst k»'>7>-4 

±BE£/&#& [E] Hfctt±E^iSfe [A-c] ~ [A-f] fej;ue 

CB-f] - [ B -i] fcas^TtJBv^s, M©Uv^|-^n^ygA 
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tffcfcjf* EE- a] S8J:V CE-b] oJftWH'awi^*^ 

[E-a] ^4 - 1 3 2 7 0 6#&tt«fcH*£*V^*:£*"^ M ^ 
5 [E-b] Si/NP^yftll*fctt^O^'^^A'* s ^»** B * Wli 

/^^tLTtt^KilRSSn-f, TIB-*** (18) T?*S*bafc*fcS** 

10 M + C" (R 7 ) (R 8 ) -R 13 "C (H) (R 14 ) — CH 2 — [S i (R 1 ) 2 -b 
(Y) b O] m -S i (R 2 ) ,-. (Y) . (18) 

tt s R\ R 2 , R\ R\ a, bft£Tfm\Z±.&Lfrh(Dtm%i~?h5o 

^2 0©2«©f«St*t. R-tt**, *fcttS*«l-10OT^i, 

gUH«6~l OOTD-^S*^** 7 " 1 0C77/^/H^^t, R 7 
**tfR'<0«*!R§l**tTH:> -CQ 2 R, -C (O) Rfc^-CN^ 

#^4- 5 5 4 4 4^1 #l¥6- 2 1 1 9 2 2 **<T^ 
il*«fc*-t-5 Mw/M n "C* $ *l<5 2 «± * 
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o-, m-, p-XCH 2 -C 6 H 4 -CH 2 X, o m-, p-CH 3 C (H) 

(X) -C 6 H 4 -C (H) (X) CH 3 , o-, m-, p- (CH 3 ) 2 C (X) - 
C 6 H 4 -C (X) (CH 3 ) 2 

(fc£U C 6 H 4 te7*~uym%7jk-f 0 Xtei&m, ft!f> &tzt$B 

R0 2 C-C (H) (X) - (CH 2 ) n -C (H) (X) -C0 2 R x RO z C- 
C (CH 3 ) (X) - (CH 2 ) n -C (CH 3 ) (X) -C0 2 R, RC (O) - 
C (H) (X) - (CH 2 ) n -C (H) (X) -C (O) R % RC (O) -C 
(CH 3 ) (X) - (CH 2 ) n -C (CH 3 ) (X) -C (O) R 

XCH 2 -C (O) -CH 2 X, H 3 C-C (H) (X) -C (O) -C (H) 
(X) -CH„ (H 3 C) 2 C (X) -C (O) -C (X) (CH 3 ) 2% C 6 H 5 
C (H) (X) - (CH 2 ) n -C (H) (X) C 6 H 5 

(±125^ XYiMM. ^m^tci-Xs^m^TjkL^ nfi0~2 0<Dgg[S:^-r) 
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XCH 2 CO z - (CH 2 ) n -OCOCH 2 X, CH 3 C (H) (X) C0 2 - (C 
H a ) n -OCOC (H) (X) CH 3 , (CH 3 ) 2 C (X) C0 2 - (CH 2 ) n 
-OCOC (X) (CH 3 ) 2 
±1^^ nttl~2 0©tM/Tf 0 

XCH 2 C (O) C (O) CH 2 X« CH 3 C (H) (X) C (O) C (O) C 
(H) (X) CH 3> (CH 3 ) 2 C (X) C (O) C (O) C (X) (CH 3 ) 2 , 
o-, m-, p -XCH 2 C0 2 -C 6 H 4 -OCOCH 2 X % o -, m-, p-C 
H 3 C (H) (X) CO r C 6 H 4 -OCOC (H) (X) CH 3> o -, m-, 
p- (CH 3 ) 2 C (X) C0 2 -C 6 H 4 -OCOC (X) (CH 3 ) 2 , o-, m 
-, p-XS0 2 -C 6 H 4 -S0 2 X 

^mzftTzmm^vv^imzm^xm (&&m cf] ) fc#*u\, 
tfTis-*^ (i 9) sfcta (20) b&-v%z 0 

R 15 R 16 C (X) -R 17 -R 18 -C (H) (R 1 9 ) CH 2 - [Si (R 1 ) 2 _ b 
(Y) b O] m -S i (R 2 ) 3 _„ (Y) . (1 9) 

tt, R\ R\ a, b, m, X&£T3Y\Z±.m Lfcfc© t 1*181 "CfcSo R 15 £ 

nkm^^xmmm^Lx^xt^\ r 17 i2-c (o) o-, -c (o) - % 

o-, m-, p-^x^u^SSr^i-o R 18 «a^^, SfcttlfiJE* 
±<a^-x/^&£^T^Tt>J:v^mt&:i~i o <r> 2fltf>wag&^-t 0 R 

(R 2 ) s-. (Y) .Si - [OS i (R 1 ) 2 _ b (Y) J m -CH 2 -C (H) 
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( R »») -R 18 -C (R 15 ) (X) -R 17 -R 16 (20) 

R\ R\ R 1 5 x R lf \ R 17 ^ R 1 8 % R 1 9 ^ a ^ b ^ m ^ x*J:tfYtt 

if =**m<£fc<z>**^ * ^ISC**:±i& Lfc#fe**:ffl v^SMMfef U 
5 if - 1 £o 

(i) tf^/w^y^-^^^^^^^fi^^^^^^^^^^ 19 ^ ^ 
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(2) ±exs (i) v®bhz^*7^m*z*m^irz>¥~^m&fctT 
5 o) ±121*1 (2) T#btts*«i-T^=^s*^r-rsK'-^mfi^«)* 
xm 

10 MI§B 

-^s^fc&^j* £ -£ 5 xm, 

15 <fcl^ 

O) ±iaxa (2) •eff 3 n5*si:r;^^/H^tt5t'^i^* 

20 36»?>*5^XSo 

[(B) ^03t5l^tt#iK{-^^^] 
Sg-©#3893-cffl^5 (b) $#<&#i^fctt'l&S£«u %<Dftm\z.£oxmtif 
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*ffiar ? v A>%<k&vtn*, T3E-«a; (21) •c^sns^iSfps^-rs 

CH 2 = CHR 6 CO (O) - (21) 

M; ±*^^yai-7 t ^*ffi{J:7K»S*W^5^y^-T-^y^--/K 

y m— # y /i/«J>T 5£^e/ -7— i?%A'MG"tZ> r. i: 

s^y^^^/p^y /k ^n^t^/w&fcsv^ (^^) T^y/^m^ 

"e*>«5, ^^{^USSrW-t-S'-Ky^-/^© (^) T^y/^oc^^/^ 
tic J: vnbti&^tf*^ ? V \s— b%k*V =r-rHB ; 

-/k ^y ^ y->r*- h*5«tt57KK«^ (pi^r) y i^-i* 

7Witffim\ts 7i?h*m*m%mtirzffi%&ffimkLx%itbtiT&y), m 
#te7i?wt&to&&%mtLxtozti*j*&ytm<o&ii* rmyt&mmi (bs» 

4 7^3^ 1 7 BWj|g % TOJ^ffiUggP^fr, 9 3I-, 10 6H^b, 117 
H~) ^f£^&#I^&<9, rix^Sr^fiXHS^L, &K££i:TJiJS&!l&Jll 
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(B) rt^fcafcttfcKtt, (ai) ^©Jfiatts/y^^^s^-^ 

ll^lOOii^LTO. 0 1^2 0liWJ,D t5 o^ ni , o o. 

io <mitmm-&{km> 

5^ t^W^, 5*y*T5^ *J7*A,T%^ *J~9J-fl,T% 

^ ^^-^7^, M/^y-^rs^ i^k y T hy 
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/ h^->i/7y^7i^ x bZ-y^yy^ fc^xbT-hV, A^^M> 

(Al) 100WLT0. 01-20W^4t<, 0. 1~ 
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— ( yyr%- vy°v \?A'* s ?A'iS* f^->->7^W y->r^- hS-a^i/ 

y- T^T'n^M 1 ^^^ 7" (2-T5 

20 y ^^7^ N-7 I ^-7-T^^Pt>b^ N- 
x ^_ 7 _ 7$ ;7-n^hy^ b*v^7^ N- t^/W<y>^- 7 ~ 

T*yy°ut°/isby^b*yyyy%£<z>T^;m^iyyy& ; y-^#:/h 

7°nt>hMh^i/v'7y, y-^jHy^n^HHhm?^, 7 
-^^7"^n tVM^Vi^ hZ-i'i'yy. v-^^T'bT'nWf/V 

Y**s-fxx\>fi,*+fi,*J*Y**y*y^y. 0- (3, 4 n^dpi/ 
A,) xf/^D^^y 0" (3, 4-^^>v^*-*^) ^ 

^Y^^yyym<D^if^ym^yyym ; 0 -tf/M^f^A' h y 
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(Al) lOOSCTU 0. 1 ~2 0$P©ttfflT^ffl$tL5o 0. 5~1 

20 Hi"5a*^#iiS^-e*>5o 



WO 00/20498 



PCT/JP99/05557 



10 



43 

**** ; #5*«**5 .tt^ v hot o fmmmmMt^^ 
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<vo&mmm> 

10 34fcteWfi^&gyniLTfc&v\, 
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^ y i — i, 9-y^^^-7^v? T ^ y w- k ^hy^fp^n^ 

-A';#7^1i^j/7^ y I— httl, * l//-^#7y^as***y 
Ti7 y V h*MB*©:n#:^>T* y t*tttfi, COOH«tti^^7 

^y^-h^m sKy^- A- (#y7h7^fWyn-/K n^u^y 
= i 7 k'yi© ,f y x 7 f^^t-/!,, t-jj-fuyt h^m&tfV 
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y^yy^i,*) tw«>ry. >T ^-. h (hy^vy^ 

20 U\, 

7th7i;:/ > ^ Dt ^^> ^7x^, *^h-, K 7**1 

a:y>, 4-n^/7th7x^ 3-7-nmF7xyy 4-ry/vr 

irh^y^ p-^Ti^/^-fe^ 3 -y h^^7x/y, 4-y 



25 



\ 

WO 00/20498 



PCT/JP99/05557 



76 



10 



15 *«; H ««*M*tt»*:^ C *«^6«^^ t -»' w »^ 



20 



MM. MM*. WM*. H^««I#«M- ( _ 

2 ' -r-/r* (s-rt^^^i - ssw (VAZ ° S0) ' 2 ' 
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2' -TV** (2, 4-i^^W^u^h!^) (VAZO 5 2) , 2, 
2 > -TWX Uyy^n-MJ^) (VAZO 6 4) , 2, 2' -TV* 
7 _ 2 -^;^fn^F'J/KVAZO 6 7), 1, l-T'/tf*<l-f 
^^jA^r'JAO (VAZO 88) (£TDuPont Che 
mi ca,HA«^ 2, 2' -T-/«(2-^^u^n^ 
5h5 ^) , 2' -TV** tWt (V-6 0 1) 

;K liftTtf^, MMt?**^ ^,w<-** 
K (4 -t-:/*A^ 

, ifiQ^i fAkzo Nobel fa b A^" 5 !^) 

-f (Perkadox 1 6 S ; A k z o in u 

. MLu persol 11) (Elf AtochemHA^I) , t 

_^ 7W ^^ V _2-rn^^f-/^-b (Trigonox 2 1-C 
15 5 0) (Akzo NobelHA«)^«l^^^^ 



A'* 

10 
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£l 0 ommUt Ltim^fao. Oi-5lig(5, J;"9£f£L<tt^0. 02 

&m-tz&m*hM, (A3) RT*&inztizit&m&<Dmm\z£*>&%& 

&s m%5 0°C~2 5 O°C<£>fSfflf*I^0£ L< , 7 0t~2 0 0°C©iffl^J: 

u-m+to&ft^ mm ■ ^-y^mmmmmu^t^mummun. tumm. 
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79 

mm<D*%w<Dmmm®m*. (a 4) 

[ (A 4) ^cot'^^^£-^^{-^^^] 
»HO**W^rtS (A4) ±iB-«« CD t*^5««tt^ 

^^(D^m^v ^m^m-r-^ (1) fciw?*>*o 

-*5t (1) •C*$H5*«tt^^** s -^ I * ,t - Sp,ei - 
(1) -C*$tiS*flM4'>^*®»^ ^ -^(i^LTl. lfli~5 

«=®^ ±«w>*>> r*y*a**^--*4°*** 

^fii Lttt, tfteK£S;Mtv^ 5 0 0~ioooo o 



15 



25 
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©llttt 5 x-i/ g y ^ n v h /7 7 ^ - (GPC) Tjffl^SO^* 

[(E) tfLft<DRj&&*imMiZ.^^X] 

mw<D*&mvm^z> (e) ^©3p«&LTi«£JiTo±ia-tts: (D 

i"*fr*>, i fio$HHK*«£<D*-«:i*; (i) TS^fts^tt^y^g^w 

**5, 0E9©*»Wlc:«t5 (E) $#*<D&tttt^y^£<D#& r^Ltl 
i@E*Tj fcLTV>5# % rtLtt^«H4^y^S*^$>5i;VN^*fii|fc<7)jgASr%JtL 
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SI 



oT) ■ ■?*>&. Ltfot, 'J Wl 

5 -ci«tTfcftS. Sfefc. * B »»MieJ:8 (E) a»*»«R i B #** 

ffitt .> y ,.B&*-f*^ CA4) «** 5. 

,0 JMifftifcfrrsrtt**^**^*'®'**- ^ (A4) 

KWtS*fc«*. *^ 9 <A4) *»0 

*«iK«r«=iCJ: 9. (E) ^©WSftiTWItt***^ 

«i»»*c»9a*fta. l»u (e) *»ctt»«c»9a*n<tv^ 

J:E (E) ^Rl£tt^9l^»*tv^«ltt->-y^S«~ <A4) 

20 is (e) ^nm^nm.m<n±m^mmti> r=^»* y-^-tuttt, 

■e*wct,.fc<. 2«Ki»ffltTWV^ L*U <E> 

l^. ±IE (E) HM^R** 1 *""* 
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82 

±se (e) &ft<D&m\^nM\z, ^T.uh^^tmitmmmmx.mz.m 

ttt%6h<Di)W£L<, ££>(c^OB# (A4) ^OS5«tt'>y^SSr^5 
t^/^fi^j; 19 w&ttg-tkz zbiWtt tv\ L /chiefs 

(E) ^OS^tSfe^rMjWOjBcspiS^^fifi, 5 0 0^^ 1 500 0##* L 
<, 8 0 0-1 0 0 0 0tfS«fc "9 0£ U\> SfclOOO-8 0 0 0iSJf,i:ffS 
U\, ^S^5 0 0J;9^ev^i:SS^!Sfe«rai?Rli:Lroam^smi^*<, 150 
o o J: «9 if v^fe|^b<z>^m^m^v\ 

%&£ 1 9±Z\,^kfrbm^ktiW$.L<, i. 8*^0£LV\ l. 7£i 
T^J:t>»*L<, l. 6£tT^**5»*L<, l. 5E*T#<*£>£#*L<, 

±ia (e) ^©5|zistTifi^T©-«s: (i) -emztizmmm^v 

15 *ft5e=^i^fi, «*©*«feTf»3fiRr«eT*5 0 KTlC«3t& [G] 

~ [K] i^^TmW-fZih ZtibimjE£tiZ>h<DT*tete\,\ 

[G] 1 <l©^I^^^)^7/V^=/PSI:ft5 tf^/^^a^frlClKaitt 

±ia«3t& eg] « % (ad ^oiiitjfe [a] ^arefctK a^flcjci 
«*.tf«a-*-5 [c-a] ~ [G-j] m(Dmmjimz.£*)mhtiz>j)K zti*> 

±fEi5ta£fe [H] (Al) &&<Dmmm [B] tl^^&Tfc^ 
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83 

[ I ] 0|*ft** 1 flWi-5H!*W««rffl^5 y 9 

15 0yAtf»^3-i4O68^*^;:BI!*$^TVN5J:5ft, 3- 

M+**A,*'79V. ^¥4-5 5 4 4 4tM#l«^^5J:5^ 

_tia$!!i£fe [k] (ai) £#©»atifc [e] in^-efc^ E^fcfci 
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84 

[G-a] l Mi-5TO#J£/Bv^ y tr^7 v^^m-Sid «t 9 t* 

[G - b ] §B&/££ 1 fflW1"5BB^JS:^V>S y t? 7 i? 9 tr 

^Stifcv^ $JxJ£l, 1, 7 1, 9- 

UT<DMmm [G-c] ~ [G-f] 1 fi©#^*l*ttfc:©3*£jfctt©j« 

1/ \£tif - ^ n y i/jj*^ & i~ 5 tr - ,1^ g-^ ft © £ n -jf & r yi' -$r = /v£ Kl 

^©^n>7*^^T^-/US(^^-r5^t£«, ±$<Z> (Al) ^^©jKJtife 
[A-c] - [A-f] ilPI«©^raiSBrigT*>S„ [A-c] ~ [A- 

S:#•t■5K'=/^*S^^^:S^fflv^s^^^fe^^■i^^i^J^it^fe [G-c] ~ [G-f] 
£*lfc§!Uii5fc [G-c] ~ [G-f] iz£Q s im<?> ft*&Mmz.<D 
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«**-«»** [k-.] *K*v*hM#zi*hK**&*>*W'***^ 

&T*>*** CG-g] ~ [G — j ] i«©$H**«l^**Mi** 

5 ±»© (ad j*#*>*afifc [A- g ]~CA-nt^ 

*«,**»-T***>6. S»* CA-g] ~ [A- J] ^V^m^ffKll^ 

[G-g] ~ [G-j] b-TZb. ZtlbWt& CG-g] ~ CG-j] mi 9, 

[H-a] ~ [H-f] JtJ:9#bn5*Sin? ) miR«*^**> <0 ' T?tt * v ^ 

±iw> i ma>a*m*M*<»*T»<r**<***r *> *********** 

±«U*:»3Mfe CG-a] JJW CG-b] T/Mr=*** 
iJBLfclHSfc CG-c] ~ [G- f ] l*£tt*>*V^*-^p 

25 J:!9»*U\ 

±*Liz*** [H] *£t>* CG-g] ~ [G— j ] fcfcvvtfflv^ftS, * 
*+0imn#™*Mt<D**m&**+ ****<»*** [H-a] ~ [H 

-f] ^OV^^Tl-ffc^^c 

©TOM* [H-a] ~ [H-b] r±, Btt**!****"****^* 
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[H-a] mn&* i m&'tz>ffl%iM%m\<^z y v^ryi/xsum&izx 9 t* 

±!2M3£& [H-a] {-*3^^Tffiv^f ^ n5fi^t^or/^•^^/^S*3J;u?7K^ 

[h - c ] h^t ;-*&<Dfc&m$Gmm&Wim j $>fcm&$tiT*s 
uTvmmm m-di - [H-f j » % 1 fi©^^-«*«ic©^sjs:ttosi 
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rH-.] ~ [h-c] w^- 0 ^*****"* 1 - 

CH-b) **^- 

iatfcHSMS [H-d] ~ eh- f ] 

^«*« « * *•»•*♦■ 

JttHftfe CK] - CO-.3 ~ CG-f 3 *W CH-d] ~ CH-f] ft 
[K-.l BESf«fe«*^*t» »^«1M«WW»^^ 

/tt\ /v\ r*w r H c — C (X) (CHg) 
C 6 H 5 -CH 2 X, C 6 H 5 -C (H) (X) CH 3 , C 6 H 5 
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Sr^-To ) 

R-C (H) (X) -C0 2 R, R-c (CH 3 ) (X) -C0 2 R, R-c 
(H) (X) -C (O) R % R-c (CH 3 ) (X) -C (O) R % 

R-C 6 H 4 -S0 2 X 

S**ifcfcJ:9Jlfc5 0 m*&mv*A>m4<D*4te. M*<D [K-a] ice 
CA1) ^©JgJSife [ F ] Tftiftttt^y^lrti^n^vft*^ 

±&*>X*>\^ g££ d] fcsv , tt [G _ a] ^ [G _ b] ^ [H 



20 
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_ a] % [ H -b] %z<D*m*m&Lxnbnizi®<oft*&*^ :L <Dft.&m 

10 jfeMWftKJglgfcbTrau flrifcbfc (Al) «^©^IgA*5 

(e) ^©KjCttBraa»J©aanii:tt, (A4) d) xmzn 

#bT5~l 5 0ti^ ff*L<ttlO-l 2 0MfiSBx b < tt 2 

15 o~l 00fi*gp-efo5 o 5SfiS»*SI"t?tt^2lffli:tToam^l8mb*<* 

mm^ifexhZo 
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ms:(o^m<omit^m^mts (as) frszirtz 

V-^m&fcRZf (F) fiK^TfeS^yy-^^k^Sr^LT^St© 

[ (A 5) j&#^t*-/^fi-£f£i-o^T] 
Hlo*«ii:i3ftS (A 5) f£#te, ±15-^ (1) -e^StiSSRflft*^ 

**5, (A 5) ^id*3Jt5^flH4'>y/VSSr*-r-«:i!: (1) fit, R^J; 
0©TJ>— *fc»^!!:7-2 0©77^/l/S^ni^ll % 

©#38H!TJB^5 (ai) y /i-s^^-r-^ (i) i^n-e 

^Ul. 2~4<B#-r5t)©dS»*L<x ¥#JLT1. 3 ~ 3 fSWT 5 
£ $ ti-f x » - W -ef!|^ L t> © £ $ if 2> r. £ 3* T f -5 o 

5: iia ^#^57^ y/W&fi£^£ "9 0* LV\ 



m 
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^^^^^^^^^^^^^^^^ 



VI 
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«M**V^ (F) *^ M »^ f ' 

^"'^ Jh) ..oh. (ch.ch.ch.) .»io 

(CHs)sSi OH. (CH3CH2) j oH. («-Bu).S. 

H> (o -Bu,, Si CH. (Se ; B ( U c } ; )sSiOH , (C.H..) 

„ « CH S i (C 2 H 5 ) ,OH. C,„H,S, (CH.) .«» 

■> zOH - c ;"; c ; c,.*,**"*****' > 

15 ^a^ror;i'*' l 'S* fc,i7,; ; 
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H 3 C 



o 



I 



H3C ^Si^^^Si-CH 3 
H 3 C 



OH 




10 



/S.-0 CH 3 

o s 

H 3 C 0-Sl x 

H,C CH 3 




15 



CHg CH 3 

HO N O— Si-0-Si-CH 3 

jSi o b 
H 3 C o-Si-o-Si-< 



•CH a 



CH 3 CH 3 



H 3 C 



H 3 C / CH 3 „ r 

s,-o N /0 -sr^ 

h 3 c^~° °- s r CHa 

CH 3 OH 



20 



CH3 



H 3 C X , CH * H 3S /CH 3 

Si- H /0 -si-o x 

h 3 c^'~° 0 -/ Si r° OH 

CH 3 H 3 C CH 3 



25 
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CH 3 

HO-fSi-oV-R 
CH 3 



CH 3 




H04S»-0-)^-R 




CH 3 



CH 3 

HO-si-o4si-oV R 

O 

H 3 C-Si-CH 3 

T n 
R 



H,C 






CH 3 

HO-^Si-CH^R HO-(Si-CH 2 ^R 
CH 3 





CH 3 CH 3 




CH 3 CH 3 
HO-fSi-O^CH^O^-Si-CHg 
CH 3 CH 3 

bfcfc*********. ^fcTE-K* (4 8) 

* Lv\> 

(R 26 ) 3 S i OH (4 8) 

R 26 tt. **** t-^i,* 

a*©^^e,^ 4o ^ $v% (CHa) 3 g iOH 

25 ±IE, %*ft\Zim<Di/7 S-^Z^z^ifo (I) t^/^M^ 
(A5) ©»«tt^^**5VNf4«# tJ:9 ^ Lfc . >0 ^^^^ iSJCi . 5 
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10 



15 



N o-t* ww*** 7tFT;KN ( * N 

A^y,-*^^^-^ 1. 1. 3, 3 7-h 
i (CH.) (CH.) ,SiNSi (CH.) 



N-Si(CH3) 3 (H3Q3S' 



(H 3 C) 3 Si 

25 



O 

F 3 C-S-0-Si(CH3) 3 
O 
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3) aSiNHSi (CH 3 ) 3 ^#^St^ 0 

*fetef* (F) ^lot^, *»^fiatt5^ fcJ:9 ^ fclio 

J^**B*fcTE-*3t (4 9) «**,*fc**##*u\, 

5 ( (R 26 ) 3 S i O) n R" (4 9) 

#E#*LK *&, nlJl-vSjiSSU,, 

,K „-*^-, K 2 -^ /l _^ y _, K ^,^b-, K 

15 v^^y^, ify^^y^^ 

20 ^B t -^ S , ^y vs> xrr^S, r ,y /u 

«. =w». r^xt, ss#s> 7 ^ Tu 

J*-** (4 9) T*^S*» iEKt5;iKJ: ^ w| . liffl . >5 
/ ****T8<t***S=*U»8fc*» (i,)tt. «M.tf±a»Stt** 
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$fi{t&®^\z, h y * y w » y k-^v^ ^ ( t -^/W ^dk 

#<7)J:9^^y/Wb^J<i:iWti5 (R 26 ) 3 S i SirHl^^ySW 

5 So ) o 

±ia-^ (4 9) -e^^ns^^^^w^J^-t-s^, ryodri/hy 
t^. ;ViyJl/ , n, o-f^ (hy^^^y^) rtbTU*, n- (hy^ 

K> N _^^ ;l/ _ N _ ). y /i, ). y 7A/tP7t h7 ^ K, h y ^ 

10 fvi^y^R*, N- (t --7^;W*1-;vi/y;v) N-^/H^y7;^D7 
th7*K, (N, N-'^W^) hU^W7^ (N, N-v^f" 

/ur^y) h y ^f-zwy^y, ^-^^/w^T-if i, i, 3, 
^^A^v^if^ n- (hy^^v-y/W >r hv tz-frisv 

15 ^^y-/n7> h y ^^/uvy/Wb^i, 2— ^^/^^rf-y-/KD h y ^^/vv-y 
MbtJs ^ y -tr y ^cd h y ^ ( h y ^ v ^) i- v * ^ u ^ 

^)v-y^)v) it^j. -<^^y*y h— /Kz>T-h7 ( h y * y ^) 

20 ^ffflltt)J:v\ 

-tt* ( ( (R 28 ) 3 s i o) (R 29 o) .) t ZT?a-Twi:^#5J: 

Otelt&m, CH 3 0 (CH 2 CH (CH 3 ) O) 5 S i (CH,) 3 , CH 2 = CH 
CH 2 (CH 2 CH (CH,) O) 5 S i (CH 3 ) 3 , (CH,) 3 S iO (CH 2 C 
H (CH,) O) 5 S i (CH,) 3 , (CH,) 3 S i O (CH 2 CH (CH,) 
25 O) 7 S i (CH,) 3 

TklfJ^ R 29 Hj^^1~8(7)2^©^^7KSS, s, tttiE©«Ett-C, s tt 
1-6, sXttt5^ Z 1 -~ 6 fl5©*T«S) 
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\.mz>it&m (id <d*x\z, mm^^ mm^^m^m^mt^^M. 

-biEote^©*-?^ n, o-t** ( h y y y ^) rthru*, n 

^ ^ y — A' go h y y ^/i^i/ y /Wfc^ 2— ^/w^tv — /kz> h y y fvt^y 
10 ;w^> ^ y -fc y h y * ( h y y y /^) Mi^fp -/uyu ;< 
i/<d h y* ( h yy^/i^^y/^) -o-^^y *y } — /i^<z) h y* ( h y * 

r t Kfc-r s r t id <£ 9 ^-^rt m 1 ®<d is ? y w-r 5 it-km* 

15 £j£L#-Mb^t> (I I) fi, fi^fcB#fcSv^«flj!^^f ^TK^iS^i-S 

A^S^ft: (A 5) 0»ttv'y/^Sfc5V^^^i^J: ^^Lfcv-ndf-f-^ 
^iH^tSr^CJ;^ ^£tf>lfc£^'>£-£, ^jl»(-^t4^4•^TV^S 
20 t>tf)£4f££*L&o 

•&mm~*tmx&z> 0 (f) j##^7/-/^Wtt^3^ tr~/i^s3*& (a 

5) lOOii^LTO. l~50ii^ ^ftKHO. 3~2 0fift^iJ, 

$b{-$f*L<no. 5~ioii»e^o 0. 1 sagflTfcvi-m (f) 

^fc (F) »V7 7 wu^{fc^£t*~/l^fi£-#: (A 5) icm-ts 

^mnm^mm^ti-r . K-^mmG-fc (as) ^^itB#(--»tTt)«t<^ m 
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(5 5 9mL) 
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0 6 6moI) „, a ° lK ( 7 ln 
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3. 0ffi-efeofd 0 
5 (§5ii£^2) 

M%L f giS£TfMWmtfZ<V2 L<D±^yy/^yy^^K, CuBr (2 2. 4 
g, 0. 15 6mol) E££Srt££^fi&Lfco 7-ir h- h y 

(112mL) SrAn^L, *>T/W<;**7 0tT?3 0#ffl«#Lfc o ZtlKT ? V A* 
Wcf^jV (o. 20 kg), 2-^o i &7 p n tT^-^ift^ ^ (8 6. 9g, 0. 
10 5 2 Omo 1 ) , ^V^^v^^l^ h!)7^y (0. 1 9mL, 0. 18 
g> 1. 04mmol) (ZtlSlfe hi) T K > b&t) KJS£IJM&Lfco 

7 o°cvDmMnLt£frb. r^v^my^-^ (o. so kg) &i5o#a»»* 

T3SRftt::J8rFLfc„ y/^^^MTji^t- h y 7^; ^ (1. 8imL, 

1. 71 gl 9. 8 8mmo 1 ) &iiJPL^ 0 §l#«c# 7 0°CT»2 3 0 
15 #L/c 0 

[ 5 ] ofrspiS^att 2 6 0 0, fi^fS 1 . 1 8 Tfco fc 0 
JtijMFtt2 Lt^7^77^ = H, M^ft C5] (0. 9 3 7 kg) , SI 
20 *!)7A (73. 5g) , N, N - ^ f ^fti7 (0. 8L) 

sss^silt 7 o °c-e 5 mmmmmnLtco mmn&TXN, n - >>v ^mnstr 

M*"f5rtJwJ:i!)S^ [6] &ftfc 0 

25 

(Uttffl 1 ) 

KitWi^fetLfcfi^ [4] io omz, s<y?^vxy h-frhyr? 

yw-h { (CH 2 = CHCOOCH 2 ) 3 CCH 2 OH) £ 3 "BTMflJtLTfi 
[6] ^50^ ftmtft \.XtS)V7 7 ^ yi 0 0 (AJ!;*7/l'S'!7J»§4) £ 
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i o o u 7 -^y^K^^ntr^hy^h*^9^2»i:40 

m U ft 2 mmj?tf> V- HKSHtfcfc fctffc:#7*l£-hfcft*ffi 5 mm^OJM 

10 

(H»J2) 

p-^n^hPr^Ul'-h { (CH 2 = CHCOOCH 2 ) 3 CCH 2 CH 
(ifcttfll l ) 

^^ji^^y^^y *y h-/n-yr? y v-~b&/Bv^a>ofc&*M*^ifi 

20 
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10 





© > O > A > 



15 ^ftfftftg 



iH^a (CF) 



O > A > 



X 



(AF) 



20 



25 



(KaSffil 3 ) 

«w*iW»i ol 0L 8WWw , WKi CuBr (42 

0 8- 0. 2 9 3mol) ttta *, Lfc> 7± ^ h y 

» 1. »O kg) , 2 , 5-^o, T ^,^ (178 

■»Ufc. 7ot:-MMM» L4aJ6 , T^y^y^ (4 . 00kg) 

°° mL ' 4 ' 98s - 28 - 8m -<") *a*ufc.rasB*j: 9 3io» 

4 4L . 07kg . 9 . 7Smo]) _ 
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10 
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[Document Name] Specification 

[Title of the Invention] CURABLE COMPOSITIONS 
[Scope of Claims for Patent] 

[Claim 1] A curable composition 
5 comprising the following two components: 

(A) a vinyl polymer having at least one crosslinking silyl group 
of the general formula (1) per molecule; 

- [Si (R 1 ) 2-b (Y) b 0] m -Si (R 2 ) 3 -a (Y) a (1) 
wherein R 1 and R 2 may be the same or different and each represents 

10 an alkyl group containing 1 to 20 carbon atoms, an aryl group 
containing 6 to 20 carbon atoms or an aralkyl group containing 
7 to 20 carbon atoms, or a triorganosiloxy group of the formula 
(R'JaSiO-, where R 1 represents a univalent hydrocarbon group 
containing 1 to 20 carbon atoms and the plurality of R' groups 

15 may be the same or different, and when two or more R 1 or R 2 groups 
are present, the plurality of groups maybe the same or different; 
Y represents a hydroxyl group or a hydrolyzable group and, when 
two or more Y groups are present, they may be the same or different; 
a represents an integer of 0, 1, 2 or 3; b represents an integer 

20 of 0, 1 or 2; m is an integer of 0 to 19; with the condition 
that the relation of a + mb > 1 is satisfied, and 

(B) an air oxidation-curable substance. 

[Claim 2] The curable composition according to Claim 1 
wherein the vinyl polymer (A) has a molecular weight 
25 distribution value of less than 1.8. 

[Claim 3] The curable composition according to Claim 1 or 

2 

wherein the vinyl polymer (A) is a (meth) acrylic polymer . 
[Claim 4 ] The curable composition according to any of Claims 
30 1 to 3 

wherein the vinyl polymer (A) is an acrylic polymer. 
[Claim 5] The curable composition according to any of Claims 
1 to 4 

wherein the vinyl polymer (A) can be produced by living 
35 radical polymerization technique. 
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[Claim 6] The curable composition according to any of Claims 
1 to 5 

wherein the vinyl polymer (A) can be produced by atom 
transfer radical polymerization technique, 
5 [Claim 7 ] The curable composition according to any of Claims 

1 to 6 

wherein the vinyl polymer (A) has at least one crosslinking 
silyl group of the general formula (1) at the molecular chain 
terminus per molecule. 
10 [Claim 8] The curable composition according to any of Claims 

1 to 7 

wherein the vinyl polymer (A) having at least one 
crosslinking silyl group of the general formula (1) per molecule 
is obtainable by a process comprising 
15 (1) a step of polymerizing . a vinyl monomer by a radical 

polymerization technique using an organohalogen compound or a 
sulf onyl halide compound as the initiator and a transition metal 
complex as the catalyst to synthesize a halogen-terminated vinyl 
polymer, 

20 (2) a step of reacting the halogen-terminated vinyl polymer 
obtained in said step (1) with an alkenyl group-containing 
oxyanion to effect substitution for the halogen and thereby 
synthesize an alkenyl-terminated vinyl polymer, and 
( 3 ) a step of adding a hydrosilane compound having a crosslinking 

25 silyl group representedby the general formula (1) to the terminal 
alkenyl group of the alkenyl-terminated vinyl polymer obtained 
in said step (2) to convert the terminal alkenyl group to a 
substituent containing said crosslinking silyl group. 

[Claim 9] The curable composition according to any of Claim 

30 1 to 7 

wherein the vinyl polymer (A) having a crosslinking silyl 
group of the general formula (1) per molecule is obtainable by 
a process comprising 

(1) a step of polymerizing a vinyl monomer by a living radical 
35 polymerization technique to synthesize a vinyl polymer, 
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(2) a step of reacting the vinyl polymer obtained in said step 
(1) with a compound having at least two sparingly polymerizable 
alkenyl groups to synthesize an alkenyl-terminated vinyl polymer, 
and 

5 (3) a step of adding a hydrosilane compound having a crosslinking 
silyl group representedby the general formula (1) to the terminal 
alkenyl group of the alkenyl-terminated vinyl polymer obtained 
in said step (2) to convert the terminal alkenyl group to a 
substituent containing said crosslinking silyl group. 

10 [Claim 10] The curable composition according to any of Claims 

1 to 9 

wherein the air oxidation-curable substance (B) is tung 
oil or a liquid diene polymer. 
[Detailed Description of the Invention] 
15 [0001] 

[Technical Field of the Invention] 

The present invention relates to a curable composition. 
More particularly, the inventionrelates to a curable composition 
comprising a vinyl polymer having a crosslinking silyl group 
20 and an air oxidation-curable substance. 
[0002] 
[Prior Art] 

A vinyl polymer having at least one crosslinking 
silicon-containing group (hereinafter referred to sometimes as 
25 "crosslinking silyl group") comprising a hydroxyl or 

hydrolyzable group bound to a silicon atom and capable of siloxane 
bonding or a cured product obtainable from this has excellent 
heat resistance and weather resistance, therefore it can be used 
in various fields such as sealants, paints, coatings, sealing 
30 materials or members and so on. 
[0003] 

[Subjects to be Solved by the Invention] 

The cured products obtainable by using a vinyl polymer 
having at least one crosslinking silyl group as the curable 
35 component exhibit good coatability when a coating is applied 
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thereon. However, there is a disadvantage that when a coating 
known as "alkyd coating" is applied, the coating is hard to be 
dried and cured. 
[0004] 

5 [Means for Solving the Subjects] 

In the light of the above state of the art, the inventors 
of the present invention discovered that the coatability of the 
product to an alkyd coating can be improved by concomitantly 
using an air oxidation-curable substance while upholding the 

10 satisfactory mechanical properties of the cured product 
obtainable by using a vinyl polymer having at least one 
crosslinking silyl group as the curable component, and have 
ultimately developed the present invention. 
[0005] 

15 The present invention is directed to a curable composition 

comprising the following two components: 
(A) a vinyl polymer having at least one crosslinking silyl group 
of the general formula (1) per molecule; 

- [Si (R 1 ) 2 -b (Y) b O] m -Si (R 2 ) 3 -a (Y) a ( 1 ) 

20 wherein R 1 and R 2 maybe the same or different and each represents 
an alkyl group containing 1 to 20 carbon atoms, an aryl group 
containing 6 to 20 carbon atoms or an aralkyl group containing 
7 to 20 carbon atoms, or a triorganosiloxy group of the formula 
(R ! )3SiO-, where R ! represents a univalent hydrocarbon group 

25 containing 1 to 20 carbon atoms and the plurality of R ? groups 
may be the same or different, and when two or more R 1 or R 2 groups 
are present, the plurality of groups maybe the same or different; 
Y represents a hydroxyl group or a hydrolyzable group and, when 
two or more Y groups arepresent, theymaybe the same or different ; 

30 a represents an integer of 0, 1, 2 or 3; b represents an integer 
of 0, 1 or 2; m is an integer of 0 to 19; with the condition 
that the relation of a + mb > 1 is satisfied, and 
(B) an air oxidation-curable substance. 
[0006] 

35 [Embodiment of the Invention] 
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The curable composition according to the invention 
comprises (A) a vinyl polymer and (B) an air oxidation-curable 
substance . 

[0007] 

5 The curable composition of the present invention is now 

described in detail. 

[The vinyl polymer for (A) component] 

The vinyl polymer having at least one crosslinking silyl 
group of the general formula (1) per molecule cures by siloxane 
10 bonding. 

[0008] 

In the general formula (1), R 1 and R 2 each represents a 
Ci_2o alkyl, C 6 -2o aryl, C7-20 aralkyl group or a triorganosiloxy 
group represented by (RMaSiO-. Each R T represents a C1-20 
15 univalent hydrocarbon group. A plurality of R' groups may be 
the same or different. And when two or more R 1 or R 2 groups are 
present, the plurality of groups may be the same or different. 
[0009] 

In the general formula (1) , Y represents a hydroxyl group 
20 or a hydrolyzable group. When two or more Y groups are present, 
they may be the same or different. The total number of Y is 
preferably 1 to 5 . 
[0010] 

The hydrolyzable group is not particularly restricted but 
25 includes, for example, hydrogen, halogen atom, alkoxy, acyloxy, 
ketoximato, amino, amido, aminoxy, mercapto and alkenyloxy. 
Among these, for assuring hydrolyzability under mild conditions 
and ease of handling, alkoxy groups are preferred. 
[0011] 

30 In the general formula (1), a represents an integer of 

0, 1, 2 or 3; b.represents an integer of 0, 1 or 2; m is an integer; 
each silicon atom may have 1 to 3 of Y; with the condition that 
the relation of a + mb > 1 is satisfied. That is, at least one 
Y is contained in the general formula (1) . 

35 [0012] 
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The number of silicon atoms constituting the crosslinking 
silyl groups may be one, two or more. Taking it into 
consideration that the number of those may be up to about 20 
at the maximum when the silicon atoms are combined with siloxane 
bonding, m is preferably 0, or 1 to 19. 

[0013] 

The monomer constituting the main chain of said vinyl 
polymer having at least one crosslinking silyl group per molecule 
is not particularly restricted as far as it is a vinyl monomer, 
and includes, for example, (meth) acrylic monomers such as 
(meth) acrylic acid, methyl (meth) acrylate, ethyl 
(meth) acrylate, n-propyl (meth) acrylate, isopropyl 
(meth) acrylate, n-butyl (meth) acrylate, isobutyl 
(meth) acrylate, tert-butyl (meth) acrylate, n-pentyl 
(meth) acrylate, n-hexyl (meth) acrylate, cyclohexyl 
(meth) acrylate, n-heptyl (meth) acrylate, n-octyl 
(meth) acrylate, 2-ethylhexyl (meth) acrylate, nonyl 
(meth) acrylate, decyl (meth) acrylate, dodecyl (meth) acrylate, 
phenyl (meth) acrylate, toluyl (meth) acrylate, benzyl 
(meth) acrylate, 2-methoxyethyl (meth) acrylate, 
3-methoxypropyl (meth) acrylate, 2-hydroxyethyl (meth) acrylate, 
2-hydroxypropyl (meth) acrylate, stearyl (meth) acrylate, 
glycidyl (meth) acrylate, 2-aminoethyl (meth) acrylate, 
y- (methacryloyloxypropyl) trimethoxysilane, (meth) acrylic 
acid-ethylene oxide adducts, trif luoromethylmethyl 
(meth) acrylate, 2-trif luoromethylethyl (meth) acrylate, 
2-perf luoroethylethyl (meth) acrylate, 

2-perf luoroethyl- 2-perf luorobutylethyl (meth) acrylate, 
2-perf luoroethyl (meth) acrylate, perf luoromethyl 

(meth) acrylate, diperf luoromethylmethyl (meth) acrylate, 
2-perf luoromethyl-2-perf luoroethylmethyl (meth) acrylate, 
2-perf luorohexylethyl (meth) acrylate, 2-perf luorodecylethyl 

(meth) acrylate and 2-perf luorohexadecylethyl (meth) acrylate; 
styrenic monomers such as styrene, vinyltoluene, 
a-methylstyrene, chlorostyrene, and styrenesulf onic acid and 
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salts thereof; fluorine-containing vinyl monomers such as 
perf luoroethylene, perf luoropropylene and vinylidene fluoride; 
silicon-containing vinyl monomers such as 
vinyltrimethoxysilane and vinyltriethoxysilane; maleic 

5 anhydride, maleic acid and monoalkyl esters and dialkyl esters 
of maleic acid; fumaric acid and monoalkyl esters and dialkyl 
esters of fumaric acid; maleimide monomers such as maleimide, 
methylmaleimide, ethylmaleimide, propylmaleimide, 
butylmaleimide, hexylmaleimide, octylmaleimide, 

10 dodecylmaleimide, stearylmaleimide, phenylmaleimide and 

cyclohexylmaleimide; nitrile-containing vinyl monomers such as 
acrylonitrile and methacrylonitrile; amido-containing vinyl 
monomers such as acrylamide and methacrylamide; vinyl esters 
such as vinyl acetate, vinyl propionate, vinyl pivalate, vinyl 

15 benzoate and vinyl cinnamate; alkenes such as ethylene and 
propylene; conjugated dienes such as butadiene and isoprene; 
vinyl chloride, vinylidene chloride, allyl chloride, allyl 
alcohol and so forth, 
[0014] 

20 These may be used singly or two or more of them may be 

used in combination. 
[0015] 

In the nomenclature used above, (meth) acrylic acid, for 
instance, means acrylic acid and/or methacrylic acid. The 
25 followings are the same as this. 

From the standpoint of physical properties, the vinyl 
polymer having at least one above crosslinking silyl group is 
preferably a (meth) acrylic polymer synthesized by using a 
(meth) acrylic monomer, among said various monomers, in a 
30 proportion of not less than 40 weight % . The still more preferred 
is an acrylic polymer synthesized by using an acrylic monomer, 
among said various monomers, in a proportion of not less than 
30 weight % . 
[0016] 

35 The molecular weight of the vinyl polymer having at least 
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one crosslinking silyl group per molecule is not particularly 
restricted but is preferably within the range of 500 to 100000, 
At a molecular weight less than 500, the intrinsic 
characteristics of a vinyl polymer are hardly manifested and, 
5 at above 100000, handling may become difficult in some instances . 
[0017] 

The molecular weight distribution, namely the ratio 
(Mw/Mn) of weight average molecular weight (Mw) to number average 
molecular weight (Mn) , of the vinyl polymer having at least one 

10 crosslinking silyl group per molecule is not particularly 
restricted. For facilitating handling by controlling the 
viscosity of the curable composition at a sufficiently low amount 
while securing necessary cured physical properties, however, 
a narrow molecular weight distribution is preferred. The 

15 molecular weight distribution value is preferably less than 1.8, 
more preferably not more than 1.7, still more preferably not 
more than 1 . 6, yet more preferably not more than 1 . 5, still more 
preferably not more than 1 . 4, most preferably not more than 1.3. 
The molecular weight distribution is most prevalently determined 

20 by gel permeation chromatography (GPC) . The number average 
molecular weight and so on can be determined on the polystyrene 
equivalent basis using chloroform or THF as the mobile phase 
and polystyrene gel columns as columns. 
[0018] 

25 The method of synthesizing the vinyl polymer having at 

least one crosslinking silyl group per molecule is not 
particularly restricted, but various techniques can be employed. 
However, from the standpoint of monomer universality and ease 
of control, the radical polymerization technique for introducing 

30 a crosslinking silyl group directly into the main chain and the 
technique which comprises synthesizing a vinyl polymer having 
a given functional group capable of converting to a crosslinking 
silyl group in one or more reaction steps by the radical 
polymerization technique and converting the given functional 

35 group to the crosslinking silyl group are preferred. 



9 



[0019] 

The radical polymerization method used in the method of 
synthesizing the vinyl polymer having a given functional group 
including a crosslinking silyl group can be divided into the 

5 "general radical polymerizationmethod" in which amonomer having 
a given functional group is simply copolymerized with a vinyl 
monomer using an azo or peroxide compound as the polymerization 
initiator and the "controlled radical polymerization method' 1 
which is capable of introducing a given functional group into 

10 a defined position such as the molecular chain terminus. 
[0020] 

The "general radical polymerization method" is an 
expedient method and can also be used in the invention . However, 
a monomer having a given functional group is introduced into 

15 the product polymer only in probabilities. Then, in order to 
synthesize a polymer of high functionality, this monomer needs 
to be used in a fairly large amount and the range of controlling 
the property may be limited. When conversely the amount of the 
monomer having a given functional group is small, the ratio of 

20 polymer molecules not provided with the given functional group 
is increased. Another disadvantage is that since the reaction 
is a free radical polymerization reaction, the molecular weight 
distribution is so broadened that only a polymer having a high 
viscosity can be obtained. 

25 [0021] 

The "controlled radical polymerization method" can be 
divided into the "chain transfer agent technique" in which a 
vinyl polymer having a functional group at the molecular chain 
terminus is produced by carrying out the polymerization reaction 

30 using a chain transfer agent having a .given functional group, 
and the "living radical polymerization technique" in which the 
polymerization proceeds with the growing chain terminus 
constantly growing without being interrupted by a termination 
reaction to give a polymer approximating the designed molecular 

35 weight. 
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[0022] 

The "chain transfer agent technique" is capable of giving 
a polymer of high functionality compared with the "general 
radical polymerization method" and can also be used in the 

5 invention, but a chain transfer agent having a given functional 
group must be used in a fairly large amount relative to the 
initiator, with the consequent disadvantage in economics 
inclusive of the cost of treatment involved. A further 
disadvantage of the technique is that because it is also a free 

10 radical polymerization method as is said "general radical 
polymerization method", there can be obtained only a polymer 
having a broad molecular weight distribution and a high 
viscosity. 

[0023] 

15 Unlike the above polymerization technology, the "living 

radical polymerization technique" is advantageous in that 
despite its also being a method for radical polymerization 
reaction which is generally considered to be hardly controllable 
because of the high velocity polymerization and high tendency 

20 of termination by radical-radical coupling or the like, a 
termination reaction does not easily take place, thus giving 
a polymer with a narrow molecular weight distribution (Mw/Mn 
= about 1.1 to 1.5), and further in that the molecular weight 
can be freely controlled by adjusting the monomer-initiator 

25 charge ratio. 

[0024] 

Since "living radical polymerization" is thus capable of 
giving a polymer having a narrow molecular weight distribution 
and a low viscosity and enables introduction of a monomer having 
30 a given functional group in an almost designated position, it 
is a further pref erredmethod for producing a vinyl polymer having 
said given functional group. 
[0025] 

In a narrow sense of the term, "living polymerization" 
35 means apolymerization in which the molecule grows with its growth 
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termini being constantly activated. Generally, however, the 
term is used to broadly cover as well a pseudo-living 
polymerization reaction in which the polymer grows while 
molecules with an activated terminus and molecules with an 

5 inactivated terminus are in equilibrium, and the term as used 
in this specification also has the latter broad meaning. 

The living radical polymerization technique is not 
particularly restricted as far as it is a radical polymerization 
technique satisfying the above definition. Recently, this 

10 "living radical polymerization" has been studied in earnest by 
many research groups. By way of illustration, this technology 
includes the method employing a cobalt porphyrin complex as 
described in J. Am. Chem. Soc, 116, 7943 (1994) ; the method 
using a radical rapping agent such as a nitroxide compound as 

15 described in Macromolecules, 27, 7228 (1994), and the atom 
transfer radical polymerization (ATRP) method using an 
organohalogen compound as the initiator and a transition metal 
complex as the catalyst. 
[0026] 

20 Among such variations of the "living radical 

polymerization method", the "atom transfer radical 
polymerization" method in which a vinyl monomer is polymerized 
using an organohalogen compound or a sulfonyl halide compound 
as the initiator and a transition metal complex as the catalyst 

25 is still more preferred for the production of said vinyl polymer 
having a given functional group because, in addition to the 
above-mentioned advantages of "living radical polymerization" 
it is capable of giving a polymer having a halogen atom or the 
like at its terminus, which is comparatively favorable for a 

30 functional group exchange reaction, and offers a broad freedom 
in the initiator and catalyst design. Regarding this atom 
transfer radical polymerization method, reference can be made 
to Matyjaszewski et al . : J. Am. Chem. Soc, 117, 5614 (1995), 
Macromolecules, 28, 7901 (1995), Science, 272, 866 (1996), WO 

35 96/30421, WO 97/18247 and Sawamoto et al. : Macromolecules, 28, 
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1721 (1995), among others. 
[0027] 

In the above atom transfer radical polymerization, an 
organohalogen compound, in particular an organohalogen compound 
having a highly reactive carbon-halogen bond, or a sulfonyl 
halide compound or the like may be used as the initiator. The 
above organohalogen compound having a particularly highly 
reactive carbon-halogen bond includes a carbonyl compound having 
a halogen atom at the a position, a compound having a halogen 
at the benzyl position, or the like. These may be used singly 
or two or more of them may be used in combination. 

The transition metal complex to be used as the catalyst 
in the above atom transfer radical polymerization is not 
particularly restricted but includes, for example, transition 
complexes whose center metals belong to Group 7, 8, 9, 10 or 
11 of the periodic table of the elements and, as preferred species, 
complexes of zero-valence copper, univalent copper, bivalent 
ruthenium, bivalent iron or bivalent nickel. Copper complexes 
are particularly preferred. These may be used singly or two 
or more of them may be used in combination. 
[0028] 

The above univalent copper compound is not particularly 
restricted but includes, for example, cuprous chloride, cuprous 
bromide, cuprous iodide, cuprous cyanide, cuprous oxide and 
cuprous perchlorate. When a copper compound is used, a ligand, 
for example 2, 2 1 -bipyridyl or a derivative thereof, 
1, 10-phenanthroline or a derivative thereof, or a polyamine such 
as tetramethylethylenediamine, pentamethyldiethylenetriamine 
or hexamethyltris (2-aminoethyl ) amine, can be added for 
improving catalytic activity. 
[0029] 

The tristriphenylphosphine complex of bivalent ruthenium 
chloride (RuCl 2 (PPh 3 ) 3 ) is also suited for use as a catalyst. 
When a ruthenium compound is used as the catalyst, an aluminum 
alkoxide can be added as an activator. Further, the 
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bistriphenylphosphine complex of bivalent iron (FeCl 2 (PPh 3 ) 2 ) / 
the bistriphenylphosphine complex of bivalent nickel 
(NiCl 2 (PPh 3 ) 2) and the bistributylphosphine complex of bivalent 
nickel (NiBr 2 (PBu 3 ) 2) are also suited as catalysts. 
[0030] 

The above polymerization reaction can be carried out in 
the absence of a solvent or in any of various solvent. The 
solvents are not particularly restricted but include, for example, 
hydrocarbon solvents such as benzene and toluene; ether solvents 
such as diethyl ether and tetrahydrofuran; halogenated 
hydrocarbon solvents such as methylene chloride and chloroform; 
ketone solvents such as acetone, methyl ethyl ketone and methyl 
isobutyl ketone; alcohol solvents such as methanol, ethanol, 
propanol, isopropyl alcohol, n-butyl alcohol and tert-butyl 
alcohol; nitrile solvents such as acetonitrile, propionitrile 
and benzonitrile; ester solvents such as ethyl acetate and butyl 
acetate; carbonate solvents such as ethylene carbonate and 
propylene carbonate; and so on. These may be used singly or 
two or more of them may be used in combination. 
[0031] 

The above atom transfer radical polymerization can be 
carried out within the temperature range of 0 °C to 200 °C, 
preferably room temperature to 150 °C. 

The vinyl polymer having at least one crosslinking silyl 
group of the above general formula (1) per molecule is described 
below in the methods [A] to [E] with specific examples, although 
such methods are not critical. 

[A] The method which comprises adding a hydrosilane compound 
having a crosslinking silyl group to a vinyl polymer having at 
least one alkenyl group in the presence of a hydrosilylation 
catalyst . 

[B] The method which comprises reacting a vinyl polymer having 
at least one hydroxyl group with a compound having both a 
crosslinking silyl group and a functional group capable of 
reacting with the hydroxyl group, for example an isocyanato 
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group . 

[C] The method which comprises subjecting to reaction of a 
compound having both a polymerizable alkenyl group and a 
crosslinking silyl group, together with a predetermined vinyl 

5 monomer, in synthesizing a vinyl polymer by radical 
polymerization. 

[D] The method which comprises subjecting a vinyl monomer to 
radical polymerization using a crosslinking silyl 
group-containing chain transfer agent. 

10 [E] The method which comprises reacting a vinyl polymer having 
at least one highly reactive carbon-halogen bond with a stable, 
crosslinking silyl group-containing carbanion. 
[0032] 

The method of synthesizing the vinyl polymer having at 
15 least one alkenyl group which is to be used in the above synthetic 
method [A] includes but is not limited to the following methods 
[A-a] to [A-j ] . 
[0033] 

[A-a] The method which, in synthesizing a vinyl polymer 
20 by radical polymerization, comprises subjecting a compound 
having a polymerizable alkenyl group and a sparingly 
polymerizable alkenyl group together with a predetermined vinyl 
monomer, which may for example be represented by the general 
formula (2), to reaction. 
25 H 2 C=C(R 3 )-R 4 -R 5 -C(R 6 )=CH 2 (2) 

wherein R 3 represents a hydrogen atom or methyl group; R 
represents -C(0)0- or an o-, m- or p-phenylene group; R 5 
represents a direct bond or a C1-20 bivalent organic group which 
may optionally contain one or more ether linkages; R 6 represents 
30 a hydrogen atom, a C1-10 alkyl group, C 6 -io aryl group or C7-10 aralkyl 
group . 

[0034] 

The timing of reacting said compound having both a 
polymerizable alkenyl group and a sparingly polymerizable 
35 alkenyl group is not particularly restricted but, when 
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rubber-like properties are expected of the obtained crosslinked 
product, this compound is preferably reacted by living radical 
polymerization, as a second monomer, at a terminal stage of 
polymerization or after completion of the reaction of the vinyl 
monomer . 

[0035] 

[A-b] The method in which, in synthesizing a vinyl polymer 
by living radical polymerization, a compound having at least 
2 sparingly polymerizable alkenyl groups, such as 1, 5-hexadiene, 
1,7-octadiene or 1, 9-decadiene, is reacted at a terminal stage 
of polymerization or after completion of the reaction of the 
vinyl monomer. 

[0036] 

The following methods [A-c] to [A-f] can be used for 
producing a vinyl polymer having at least one alkenyl group from 
a vinyl polymer having at least one highly reactive 
carbon-halogen bond. The above polymer having at least one 
highly reactive carbon-halogen bond can be prepared by the 
processes [E-a] and [E-b] to be described hereinafter. 
[0037] 

[A-c] The method which comprises reacting a vinyl polymer 
having at least one highly reactive carbon-halogen bond with 
an organometal compound having an alkenyl group, typically 
represented by organotin compounds such as allyltributyltin, 
allyltrioctyltin, etc., to substitute an alkenyl-containing 
substituent for the halogen. 

[0038] 

[A-d] The method which comprises reacting a vinyl polymer 
having at least one highly reactive carbon-halogen bond with 
a stabilized carbanion having an alkenyl group, which may for 
example be represented by the general formula (3) , to substitute 
an alkenyl group for the halogen. 

M + C"(R 7 ) (R 8 )-R 9 -C(R 6 )=CH 2 (3) 
wherein R 6 is as defined hereinbefore; R 7 and R 8 each represents 
an electron-withdrawing group which stabilizes the carbanion 
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C~ or one of these represents said electron-withdrawing group 
with the other being hydrogen, an alkyl group containing 1 to 
10 carbon atoms or a phenyl group; R 9 represents a direct bond 
or a Ci-io bivalent organic group which may optionally contain 
one or more ether linkages; M + represents an alkali metal ion 
or a quaternary ammonium ion . As the electron-withdrawing group 
for R 7 and R 8 , a group represented by the formula -C0 2 R, -C(0)R 
or -CN is particularly preferred. In the above formula, R 
represents a hydrogen atom, a Ci-io alkyl group, C 6 -io aryl group 
or C7-10 aralkyl group. 
[0039] 

[A-e] The method which comprises permitting an elemental 
metal, e.g. zinc, or an organometal compound to act upon a vinyl 
polymer having at least one highly reactive carbon-halogen bond 
to prepare an enolate anion and, then, reacting it with an 
electrophilic compound having an alkenyl group, such as an 
alkenyl-containing compound having a leaving group, e.g. halogen 
or acetyl, a carbonyl compound having an alkenyl group, an 
isocyanate compound having an alkenyl group or an acid halide 
having an alkenyl group. 

[0040] 

[A-f ] The method which comprises reacting a vinyl polymer 
having at least one highly reactive carbon-halogen bond with 
an alkenyl-containing oxyanion, such as the one represented by 
the following general formula (4), or an alkenyl-containing 
carboxylate anion, such as the one represented by the following 
general formula (5), to substitute an alkenyl-containing 
substituent for the halogen. 

H 2 C=C(R 6 )-R 10 -O _ M + (4) 
wherein R 6 and M + are as defined above; R 10 represents a C1-20 
bivalent organic group which may contain one or more ether 
linkages . 

H 2 C=C (R 6 ) -R u -C (0) 0"M + (5) 
wherein R 6 and M + are as defined above; R 11 represents a direct 
bond or a C1-20 bivalent organic group which may contain one or 
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more ether linkages. 
[0041] 

The vinyl polymer having at least one alkenyl group can 
also be produced from a vinyl polymer having at least one hydroxyl 
group. The specific method is not particularly restricted but 
includes the following methods [A-g] to [A-j], among others. 
The starting vinyl polymer having at least one hydroxyl group 
can be prepared by the methods [B-a] to [B-i] to be described 
hereinafter . 
[0042] 

[A-g] The method which comprises permitting a base, such 
as sodium hydroxide, sodium methoxide, etc., to act on a vinyl 
polymer having at least one hydroxyl group and then reacting 
the same with an alkenyl-containing halide such as allyl 
chloride; 

[0043] 

[A-h] The method which comprises reacting an 
alkenyl-containing isocyanate compound, such as allyl 
isocyanate or the like, with a vinyl polymer having at least 
one hydroxyl group; 

[0044] 

[A-i] The method which comprises reacting an 
alkenyl-containing acid halide, such as (meth) acryloyl chloride, 
with a vinyl polymer having at least one hydrcyxyl group in the 
presence of a base such as pyridine; and 

[0045] 

[A-j] The method which comprises reacting an 
alkenyl-containing carboxylic acid, such as acrylic acid, with 
a vinyl polymer having at least one hydroxyl group in the presence 
of an acid catalyst. 

[0046] 

Referring to the synthesis of said vinyl polymer having 
at least one alkenyl group, when a halogen is not directly involved 
in the introduction of the alkenyl group as in the methods [A-a] 
and [A-b], it is preferable to use the living radical 
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polymerization technique. Between the above methods, the 
method [A-b] is preferred in view of the relative ease of control . 
Among variations of living radical polymerization, atom transfer 
radical polymerization is preferred. 

5 [0047] 

When an alkenyl group is to be introduced by converting 
the halogen group of a vinyl polymer having at least one highly 
reactive carbon-halogen bond as in the methods [A-c] to [A-f], 
it is preferable to use a vinyl polymer having at least one highly 

10 reactive terminal carbon-halogen bond as obtained by a radical 
polymerization (atom transfer radical polymerization) using an 
organohalogen compound or a sulfonyl halide as the initiator 
and a transition metal complex as the catalyst . More preferred 
is the method [A-f] in consideration of the ease of control. 

15 [0048] 

The hydrosilane compound having a crosslinking silyl group 
for use in the above synthetic method [A] is not particularly 
restricted but includes compounds represented by the following 
general formula (6), among others. 

20 H- [Si (R 1 ) 2 - b (Y) b O] m -Si (R 2 ) 3 -a (Y) a (6) 

wherein R 1 , R 2 , a, b, m and Y are as defined hereinbefore. 
[0049] 

Among these compounds, compounds of the following general 
formula (7) are preferred from availability points of view. 
25 H-Si(R 2 ) 3 -a(Y) a (7) 

wherein R 2 , Y and a are as defined above. 

In said synthetic method [A] , when the hydrosilane compound 
having a crosslinking silyl group is added to the alkenyl group 
of the vinyl polymer, a transition metal complex catalyst is 
30 generally used as the hydrosilylation catalyst. 
[0050] 

The transition metal catalyst mentioned above is not 
particularly restricted but includes, among others, platinum 
metal and a dispersion of solid platinum in a matrix such as 
35 alumina, silica, carbon black or the like; chloroplatinic acid; 
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a complex of chloroplatinic acid with an alcohol, aldehyde or 
ketone; platinum-olef in complexes and 

platinum(O) -divinyltetramethyldisiloxane complex; and 
compounds other than platinum compounds, such as RhCl(PPh 3 ) 3/ 
5 RhCl 3 , RuCl 3 , IrCl 3/ FeCl 3/ A1C1 3 , PdCl 2 -H 2 0, NiCl 2 and TiCl 4 , among 
others. These catalysts can be used independently or two or 
more of them may be used in a combination of two or more thereof. 
[0051] 

The method of synthesizing the vinyl polymer having at 
10 least one hydroxyl group which is to be used in the above synthetic 
method [B] and the above [A-g] to [A-j] is not particularly limited 
but includes the method [B-a] to [B-i] as described hereinafter . 
[0052] 

[B-a] The method in which, in synthesizing a vinyl polymer 
15 by radical polymerization, a compound having both a polymer izable 
alkenyl group and a hydroxyl group, such as the compound 
represented by the following general formula (8), is reacted 
along with the predetermined vinyl monomer. 
H 2 C=C(R 3 )-R 4 -R 5 -OH (8) 
20 wherein R 3 , R 4 and R 5 are as defined above. 
[0053] 

The timing of reacting said compound having both a 
polymerizable alkenyl group and a hydroxyl group is not 
particularly restricted but, when rubber-like properties are 
25 expected of the crosslinked product obtainable by living radical 
polymerization, this compound is preferably reacted, as a second 
monomer, at a terminal stage of polymerization or after 
completion of the reaction of said predetermined vinyl monomer . 
[0054] 

30 [B-b] The method in which, in synthesizing a vinyl polymer 

by living radical polymerization, an alkenyl alcohol such as 
10-undecenol, 5-hexenol or allyl alcohol is reacted at a terminal 
stage of polymerization or after completion of the reaction of 
the predetermined monomer. 

35 [B-c] The method for radical polymerization of a vinyl monomer, 
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as described in Japanese Kokai Publication Hei-5-262808, which 
comprises using a hydroxyl-containing chain transfer agent, such 
as a hydroxyl-containing polysulfide, in a large quantity. 
[B-d] The method for radical polymerization of a vinyl monomer 
5 which comprises using hydrogen peroxide or a hydroxyl-containing 
initiator as described in Japanese Kokai Publication 
Hei-6-239912 and Japanese Kokai Publication Hei-8-283310, for 
instance . 

[B-e] The method for radical polymerization of a vinyl monomer 
10 which comprises using an alcohol in excess as described in 
Japanese Kokai Publication Hei-6-116312 . 

[B-f ] The method which comprises hydrolyzing the halogen of a 
vinyl polymer containing at least one highly reactive 
carbon-halogen bond or reacting it with a hydroxyl-containing 

15 compound to introduce a hydroxyl group into the polymer terminus 
as described in Japanese Kokai Publication Hei-4-132706 . 
[B-g] The method which comprises reacting a vinyl polymer having 
at least one highly reactive carbon-halogen bond with a 
hydroxyl-containing stabilized carbanion, such as the one 

20 represented by the following general formula (9) , to substitute 
a hydroxyl-containing substituent for the halogen. 

M + C"(R 7 ) (R 8 )-R 9 -OH (9) 
wherein R 7 , R 8 and R 9 are as defined above. As the 
electron-withdrawing group for R 7 and R 8 , a group represented 

25 by the formula -C0 2 R, -C(0)R or -CN is particularly preferred. 
In the above formula, R is as defined hereinbefore. 
[0055] 

[B-h] The method which comprises permitting an elemental 
metal, e.g. zinc, or an organometal compound to act on a vinyl 
30 polymer having at least one highly reactive carbon-halogen bond 
to prepare an enolate anion and then reacting it with an aldehyde 
or a ketone. 
[0056] 

[B-i] The method which comprises reacting a vinyl polymer 
35 having at least one highly reactive carbon-halogen bond with 
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a hydroxyl-containing oxyanion, such as the one represented by 
the following general formula (10), or a hydroxyl-containing 
carboxylate anion, such as the one represented by the following 
general formula (11), to substitute a hydroxyl-containing 
5 substituent for the halogen. 

HO-R 10 -O"M + (10) 
wherein R 10 and M + are both as defined above. 

H0-R xl -C (0)0"M + (11) 
wherein R 11 and M + are both as defined above. 
10 [0057] 

Referring to the synthesis of said vinyl polymer having 
at least one hydroxyl group, when a halogen is not directly 
involved in the introduction of a hydroxyl group as in the above 
methods [B-a] to [B-e], the living radical polymerization 
15 technique is preferred. In consideration of the ease of control, 
the method [B-b] is preferred. Among variations of living 
radical polymerization, atom transfer radical polymerization 
is preferred, 

[0058] 

20 When the halogen of a vinyl polymer having at least one 

highly reactive carbon-halogen bond is to be converted for the 
introduction of a hydroxy group as in the above methods [B-f ] 
to [B-i] , it is preferable to use a vinyl polymer having at least 
one highly reactive carbon-halogen bond at the terminus which 

25 has been obtained by the radical polymerization (atom transfer 
radical polymerization) using an organohalogen or suifonyl 
halide compound as the initiator and a transition metal complex 
as the catalyst. In consideration of the ease of control, the 
method [B-i] is still more preferred. 

30 [0059] 

The compound having both a crosslinking silyl group and 
an isocyanato or other functional group capable of reacting with 
a hydroxyl group which is to be used in the above synthetic method 
[B] is not particularly restricted but includes, among others, 

35 Y"i soc y an ^topropyltrimethoxysilane, 
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y-isocyanatopropylmethyldimethoxysilane and 

y-isocyanatopropyltriethoxysilane . These may be used singly 
or two or more of them may be used combinedly. 
[0060] 

5 In carrying out the reaction according to the above 

synthetic method [B] , a urethane formation reaction catalyst 
known in the art may be used. 
[0061] 

The compound having both a polymerizable alkenyl group 

10 and a crosslinking silyl group to be used in the above synthetic 
method [C] is not particularly restricted but includes, among 
others, compounds represented by the general formula (12) shown 
below, for example trimethoxysilylpropyl (meth) acrylate and 
methyldimethoxysilylpropyl (meth) acrylate : 

15 H 2 C=C (R 3 ) -R 4 -R 12 - [Si (R 1 ) 2 - b (Y) b O] m -Si (R 2 ) 3 -a ( Y) a (12) 

wherein R 1 , R 2 , R 3 , R 4 , Y, a, b and m are as defined above; R 12 
represents a direct bond or a C1-20 bivalent organic group 
optionally containing one or more ether linkages. These may 
. be used singly or two or more of them may be used in combination . 

20 [0062] 

In the above synthetic method [C] , the timing of reacting 
said compound having both a polymerizable alkenyl group and a 
crosslinking silyl group is not particularly restricted but, 
when rubber-like properties are expected of the crosslinked 

25 product obtainedby living radical polymerization, this compound 
is preferably reacted, as a second monomer, at a terminal stage 
of polymerization or after completion of the reaction of the 
predetermined vinyl monomer. 
[0063] 

30 The chain transfer agent having a crosslinking silyl group 

for use in the above synthetic method [D] is not particularly 
restricted but includes crosslinking silyl group-containing 
mercaptan compounds and hydrosilane compounds having a 
crosslinking silyl group as disclosed in Japanese Kokoku 

35 Publication Hei-3-14068 and Japanese Kokoku Publication 
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Hei-4-55444, among others. Furthermore, in order to enhance 
the rate of introduction of the crosslinking silyl group, a 
radical initiator having the crosslinking silyl group can also 
be used in combination. 

5 [0064] 

The method of synthesizing the vinyl polymer having at 
least one highly reactive carbon-halogen bond for use in the 
above synthetic method [E] and further in the above methods [A-c] 
to [A-f] and [B-f] to [B-i] is not particularly restricted but 

10 includes the following processes [E-a] and [E-b] . 
[0065] 

[E-a] Aradical polymerizationprocess which, asdescribed 
in, inter alia, Japanese Kokai Publication Hei-4-132706, 
comprises using a halogen compound, such as carbon tetrachloride, 
15 ethylene chloride, carbon tetrabromide, methylene bromide or 
the like, as the chain transfer agent (chain transfer agent 
technique) . 

[0066] 

[E-b] An atom transfer radical polymerization process 
20 which comprises using an organohalogen compound or a sulfonyl 
halide compound as the initiator and a transition metal complex 
as the catalyst. 
[0067] 

The crosslinking silyl group-containing stabilized 
25 carbanion for use in the above synthetic method [E] is not 
particularly restricted but includes compounds represented by 
the following general formula (13), among others. 

M + C"(R 7 ) (R 8 )-R 13 -C(H) (R 14 )"CH 2 -[Si (R 1 ) 2 -b(Y) b O] m - 
Si(R 2 ) 3 -a(Y) a (13) 
30 wherein R 1 , R 2 , R 7 , R 8 , Y, a, b and m are as defined above; R 13 
represents a direct bond or a Ci_ 2 o bivalent organic group 
optionally containing one or more ether linkages; R 14 represents 
a hydrogen atom, an alkyl group containing 1 to 10 carbon atoms, 
an aryl group containing 6 to 10 carbon atoms or an aralkyl group 
35 containing 7 to 10 carbon atoms. As the electron-withdrawing 
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group for R 7 and R 8 , a group represented by the formula -C0 2 R, 
-C (0) R or -CN is particularly preferred. In the above formula, 
R is as defined hereinbefore. 

When the foamed product obtainable by foaming and curing 
5 curable composition according to the invention is required 
rubber-like properties in particular, it is preferable that at 
least one crosslinking silyl group is present at the molecular 
chain terminus, for the molecular weight between crosslinking 
points, which has considerable bearings on rubber elasticity, 

10 can then be large. More preferably, all crosslinking silyl 
groups are located at molecular chain termini. 

The technology of producing a vinyl polymer having at least 
one crosslinking silyl group at the molecular chain terminus, 
particularly such a (meth) acrylic polymer, is described in, 

15 Japanese Kokoku Publication Hei-3-14068, Japanese Kokoku 
Publication Hei-4-55444 and Japanese Kokai Publication 
Hei-6-211922 . However, since these are invariably free radical 
polymerization processes utilizing said "chain transfer agent 
technique", the resulting polymer contains crosslinking silyl 

20 groups at molecular chain termini at a fairly high rate but has 
the drawback that the molecular weight distribution value, 
represented by Mw/Mn, is as large as 2 or more and, hence, the 
viscosity of the polymer is high. Therefore, in order to provide 
a vinyl polymer having a small molecular weight distribution 

25 value, hence a low viscosity value, and, yet, a high proportion 
of crosslinking silyl groups at molecular chain termini, the 
"living radical polymerization technique" mentioned 
hereinbefore is preferably employed. 
[0068] 

30 Therefore, the vinyl polymer having at least one hydroxyl, 

halogen or alkenyl group for use in synthesizing said vinyl 
polymer having at least one crosslinking silyl group preferably 
has such a functional group at a molecular chain terminus. 
[0069] 

35 To produce a vinyl polymer having at least one said 
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crosslinking silyl group at the molecular chain terminus by the 
"atom transfer radical polymerization technique' 1 which is the 
preferred variation of the "living radical polymerization" 
method, the initiator to be used is preferably an organohalogen 
or sulfonyl halide compound having two or more initiation points . 
The resulting vinyl polymer having at least one highly reactive 
carbon-halogen bond at themolecular chain terminus canbe easily 
converted to the corresponding vinyl polymer having at least 
one said crosslinking silyl group at the molecular chain 
terminus . 

[0070] 

An organohalogen or sulfonyl halide compound having two 
or more initiation sites is not particularly restricted but 
includes the following compounds, among others. 
[0071] 

The specific examples of these compounds includes o-, m- 
or P-XCH2-C6H4-CH2X, o-, m- or p-CH 3 C(H) (X) -C 6 H 4 -C (H) (X)CH 3/ o-, 
m- or p-(CH 3 )2C(X)-C 6 H 4 -C(X) (CH 3 ) 2 

(in the above formulae, C 6 H 4 stands for a phenylene group; X 

represents a chlorine, bromine or iodine atom) , 

R0 2 C-C(H) (X)-(CH 2 ) n -C(H) (X) -C0 2 R, 

R0 2 C-C(CH 3 ) (X)-(CH 2 ) n -C(CH 3 ) (X)-C0 2 R, 

RC(0)-C(H) (X)-(CH 2 ) n -C(H) (X)-C(0)R, 

RC(0)-C(CH 3 ) (X)-(CH 2 ) n -C(CH 3 ) (X)-C(0)R 

(in the above formulae, R represents an alkyl, aryl, or aralkyl 
group containing 1 to 20 carbon atoms; n represents an integer 
of 0 to 20; X represents a chlorine, bromine or iodine atom) , 
XCH 2 -C(0)-CH 2 X, H 3 C-C(H) (X) -C (0) -C (H) (X)-CH 3 , 

(H 3 C) 2 C (X) -C (0) -C (X) (CH 3 ) 2 , C 6 H 5 C (H) (X) - (CH 2 ) n "C (H) (X) C 6 H 5 

(in the above formulae, X represents a chlorine, bromine or iodine 

atom; n represents an integer of 0 to 20) , 

XCH 2 C0 2 - (CH 2 ) n -OCOCH 2 X, CH 3 C (H) (X) C0 2 - (CH 2 ) n -OCOC (H) (X) CH 3 , 

(CH 3 ) 2 C (X) C0 2 - (CH 2 ) n-OCOC (X) (CH 3 ) 2 

(in the above formulae, n represents an integer of 1 to 20), 
XCH 2 C (0) C (0) CH 2 X, CH 3 C (H) (X) C (0) C (0) C (H) (X) CH 3/ 
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(CH 3 ) 2 C(X)C(0)C(0)C(X) (CH 3 ) 2 , o-, m- or p-XCH 2 C0 2 -C 6 H 4 -OCOCH 2 X, 
o-, m- or p-CH 3 C(H) (X)C0 2 -C 6 H 4 -OCOC(H) (X)CH 3/ o-, m- or 
p-(CH 3 ) 2 C(X)C0 2 -C 6 H 4 -OCOC(X) (CH 3 ) 2 , o-, m- or p-XS0 2 -C 6 H 4 -S0 2 X 
( in the above formulae, X represents a chlorine, bromine or iodine 
5 atom). These compounds can be used each independently or in 
a combination of two or more thereof. 

For the production of a vinyl polymer having a crosslinking 
silyl group at both molecular chain termini, not only the 
above-mentioned method using an organohalogen or sulf onyl halide 
10 compound having two initiation points as the initiator according 
to said atom transfer radical polymerization technique but also 
the method using an organohalogen compound containing a 
crosslinking silyl group can be used with advantage. 
[0072] 

15 The above organohalogen having a crosslinking silyl group 

is not particularly restricted but includes compounds 
represented by the following general formulas (14) and (15), 
among others . 

R 15 R 16 C (X) -R 17 -R 18 -C (H) (R 19 ) CH 2 - [Si (R 1 ) 2 - b (Y) b O] m - 

20 Si(R 2 ) 3 - a (Y) a (14) 

wherein R 1 , R 2 , a, b, m, X and Y are as defined above; R 15 and 
R 16 may be the same or different and each represents a hydrogen 
atom, an alkyl group containing 1 to 20 carbon atoms, an aryl 
group containing 6 to 20 carbon atoms or an aralkyl group 

25 containing 7 to 20 carbon atoms; R 15 and R 16 may be linked to 
each other at the respective free termini; R 17 represents -C (0) 0-, 
-C (0) -, or an o-, m- or p-phenylene group; R 18 represents a direct 
bond or a bivalent organic group of 1 to 10 carbon atoms which 
may optionally contain one or more ether linkages; R 19 represents 

30 a hydrogen atom, an alkyl group containing 1 to 10 carbon atoms, 
an aryl group containing 6 to 10 carbon atoms or an aralkyl group 
containing 7 to 10 carbon atoms. 

(R 2 ) 3 _ a (Y) a Si- [OSi (R 1 ) 2- b (Y) b ] m -CH 2 -C (H) (R 19 ) -R 18 - 
C(R 15 ) (X)-R 17 -R 16 (15) 

35 wherein R 1 , R 2 , R 15 , R 16 , R 17 , R 18 , R 19 , a, b, m, X and Y are as 
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defined above. 
[0073] 

When the atom transfer radical polymerization reaction 
is carried out using the above-mentioned organohalogen having 

5 a crosslinking silyl group as the initiator, there is obtained 
a vinyl polymer having the crosslinking silyl group at one 
terminus and the highly reactive carbon-halogen bond at the other 
terminus . By converting the terminal halogen atom of this vinyl 
polymer to a crosslinking silyl-containing substituent group, 

10 for example by the technique described above, there can be 
obtained a vinyl polymer having the crosslinking silyl group 
at both molecular chain termini. 
[0074] 

The above vinyl polymer having crosslinking silyl groups 
15 at both termini can also be produced by causing the halogen atoms 
of said vinyl polymer to undergo mutual coupling using said 
compound having at least two same or different functional groups 
substitutable for the halogen atoms at the termini. 
[0075] 

20 The above compound having at least two functional groups, 

same or different, which are substitutable for the halogen atoms 
at the termini is not particularly restricted but includes 
polyols, polyamines, polycarboxylic acids, polythiols and salts 
thereof; alkali metal sulfides; and so forth. 

25 [0076] 

Further, when an organohalogen compound containing an 
alkenyl group is used as the initiator in. said atom transfer 
radical polymerization, there is obtained a vinyl polymer having 
the alkenyl group at one molecular chain terminus and the halogen 

30 atom at the other terminus. By converting the terminal halogen 
atom of this vinyl polymer to an alkenyl group-containing 
substituent by the technique described hereinbefore, there can 
be obtained a vinyl polymer having the alkenyl group at both 
molecular chain termini. By converting these alkenyl groups 

35 to crosslinking silyl groups, for example by the technique 
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described hereinbefore, there can be obtained a vinyl polymer 
having the crosslinking silyl group at both molecular chain 
termini. While the vinyl polymer having at least one said 
crosslinking silyl group at the molecular chain terminus may 
5 be obtained by an arbitrary combination of the processes 

described hereinbefore, the following synthetic processes A and 
B can be mentioned as typical processes. 

Synthetic process A 
10 This process comprises 

(1) a step of polymerizing a vinyl monomer by a radical 
polymerization technique to synthesize a halogen-terminated 
vinyl polymer, using an organohalogen, sulfonyl halide compound 
or the like as the initiator and a transition metal complex as 

15 the catalyst, 

(2) a step of reacting the halogen-terminated vinyl polymer 
obtained in the above step (1) with an alkenyl group-containing 
oxyanion to effect substitution for the halogen and thereby 
synthesize an alkenyl-terminated vinyl polymer and 

20 (3) a step of adding a hydrosilane compound having a crosslinking 
silyl group representedby the general formula (1) to the terminal 
alkenyl group of the alkenyl-terminated vinyl polymer obtained 
in the above step (2) to effect conversion to a substituent 
containing said crosslinking silyl group. 

25 

Synthetic process B 

This process comprises 
( 1 ) a step of polymerizing a vinyl monomer by said living radical 
polymerization technique to prepare a vinyl polymer, 
30 (2) a step of reacting the vinyl polymer obtained in the above 
step (1) with a compound having at least two sparingly 
polymerizable (low-polymerizability) alkenyl groups to 
synthesize an alkenyl-terminated vinyl polymer, and 

(3) a step of adding a hydrosilane compound having a crosslinking 
35 silyl group representedby the general formula (1) to the terminal 
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alkenyl group of the alkenyl-terminated vinyl polymer obtained 
in the above step (2) to effect conversion to a substituent 
containing said crosslinking silyl group. 

5 [Air oxidation-curable substance for (B) component] 

The air oxidation-curable substance for use as the (B) 
component in the invention is a compound containing an 
unsaturated group capable of being crosslinked and cured by the 
atmospheric oxygen . 

10 [0077] 

The air oxidation-curable substance includes drying oils 
such as tung oil, linseed oil, etc.; various alkyd resins 
obtainable by modifying such drying oils, drying oil-modified 
acrylic polymers, epoxy resins or silicone resins; polymers or 

15 copolymers of Cs- 8 dienes such as 1 , 2-polybutadiene, 

1, 4-polybutadiene, etc., and various modification products e . g . 
maleated, boiled oil-modified, etc.) of said polymers or 
copolymers. Of these substances, tung oil, liquid species of 
diene polymers (liquiddiene polymers) andmodif icationproducts 

20 thereof are particularly preferred. 
[0078] 

As said liquid diene polymers, there can be mentioned 
liquid polymers obtainable by polymerizing or copolymerizing 
such diene compounds as butadiene, chloroprene, isoprene, 

25 1, 3-pentadiene, etc.; NBR, SBR and other polymers obtainable 
by copolymerizing said diene compounds with a copolymerizable 
monomer such as acrylonitrile, styrene and the like in the ratio 
such that a diene monomer is mainly shared and various 
modification products thereof (maleated, boiled oil-modified, 

30 etc.) . These polymers can be used each independently or in a 
combination of two or more thereof. Among these liquid diene 
compounds, liquid polybutadiene is particularly preferred. 
[0079] 

The air oxidation-curable substance may be used each 
35 independently or in a combination of two or more thereof . Further, 
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an enhanced effect may at times be obtained when such an air 
oxidation-curable substance is used in combination with a 
catalyst promoting an oxidation-curing reaction or a metallic 
dryer. As examples of said catalyst or metallic dryer, there 
5 can be mentioned various metal salts such as cobalt naphthenate, 
lead naphthenate, zirconium naphthenate, cobalt octanoate, 
zirconium octanoate, etc. and amine compounds. 
[0080] 

The air oxidation-curable substance (C) is added 
10 preferably in a proportion of 0.01 to 20 weight parts to 100 
weight parts of the vinyl polymer having a crosslinking silyl 
group (A) . At an addition amount below 0.01 weight parts, the 
effect of addition is small. Over 20 weight parts; adverse 
effects on physical properties may be encountered. 
15 [0081] 

For the purpose of adjusting various physical properties 
of the curable composition or cured product, the curable 
composition of the invention may be composed with condensation 
catalysts, fillers, plasticizers, antisagging agents, coloring 
20 agents, adhesion-promotor, aging inhibitors, flame retardants, 
curability modulators, weatherability-improving agents, a 
mechanical property-adjusting agent and the like, as necessary. 
[0082] 

The condensation catalyst is not particularly restricted, 
25 but includes various known silanol condensation catalysts, for 
example titanic acid esters such as tetrabutyl titanate and 
tetrapropyl titanate; organic tin compounds such as dibutyltin 
dilaurate, dibutyltin diacectylacetonate, dibutyltin maleate, 
dibutyltin diacetate, dibutyltin dimethoxide, tinoctylate, tin 
30 naphthenate; amine compounds such as lead octylate, butylamine, 
octylamine, dibutylamine, monoethanolamine, die thanol amine, 
triethanolamine, di ethyl enetriamine, triethylenetetr amine, 
oleylamine, octylamine, cyclohexylamine, benzylamine, 
diethylaminopropylamine, xylylenediamine, triethylenediamine, 
35 guanidine, diphenylguanidine, 
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2, 4, 6-tris (dimethylaminomethyl ) phenol, morpholine, 
N-methylmorpholine and 1, 3-diazabicyclo [5. 4 . 0] undecene-7, or 
carboxylate thereof; reaction product or mixture of amine 
compounds and organic tin compounds, such as reaction product 
5 or mixture of laurylamine and tinoctylate; low-molecular-weight 
polyamide resins obtained from an excess polyamine and a 
polybasic acid; reaction products from an excess polyamine and 
an epoxy compound; amino-containing silane coupling agents such 
as y-aminopropyltrimethoxysilane and 

10 N- (p-aminoethyl) -aminopropylmethyldimethoxysilane . They can 
be used each independently or in a combination of two or more 
thereof. When the hydrolyzable group Y is an alkoxy group, a 
curing catalyst is preferably used because of the relatively 
insufficient curing velocity resulting from a vinyl polymer (A) 

15 alone. 

[0083] 

As fillers, there can be mentioned but not limited to 
various reinforcing fillers such as fumed silica, precipitated 
silica, silicic anhydride, hydrous silicic acidandcarbonblack; 

20 fillers such as calcium carbonate, magnesium carbonate, 

diatomaceous earth, calcined clay, clay, talc, titanium dioxide, 
bentonite, organic bentonite, ferric oxide, zinc oxide, 
activated zinc white and shirasu balloons; and fibrous fillers 
such as asbestos fibers, glass fibers and filaments and so forth. 

25 For obtaining high-strength cured products using such fillers, 
there canbeuseda filler selectedmainly f rom among fumedsilica, 
precipitated silica, silicic anhydride, hydrous silicic acid, 
carbon black, surf ace-treated fine calcium carbonate, calcined 
clay, clay, activated zinc white and so on . When cured products 

30 of low strength but high elongation are desired, there can be 
used a filler selected mainly from among titanium oxide, calcium 
carbonate, talc, ferric oxide, zinc oxide, shirasu balloons and 
the like. These may be used singly or two or more of them may 
be used in admixture. 

35 [0084] 
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The plasticizer is not particularly restricted but 
includes phthalic acid esters such as dibutyl phthalate, diheptyl 
phthalate, di (2-ethylhexyl) phthalate and butyl benzyl 
phthalate; nonaromatic dibasic acid esters such as dioctyl 
5 adipate and dioctyl sebacate; polyalkylene glycol esters such 
as diethylene glycol dibenzoate and triethylene glycol 
dibenzoate; phosphoric acid esters such as tricresyl phosphate 
and tributyl phosphate; paraffin chlorides; hydrocarbon oils 
such as alkyldiphenyls and partially hydrogenated terphenyl; 
10 among others. These may be used singly or two or more of them 
may be used in combination. It is also possible to incorporate 
these plasticizers in the stage of polymer production. 
[0085] 

The antisagging agent is not particularly restricted but 
15 includes polyamide waxes; hydrogenated castor oil derivatives; 
and metal soaps such as calcium stearate, aluminum stearate and 
barium stearate, among others. 

The solid-state modifier is not particularly restricted but 
includes alkylalkoxysilanes such as methyltrimethoxysilane, 
20 dimethyldimethoxysilane, trimethylmethoxysilane and 

n-propyltrimethoxysilane; alkylisopropenoxysilanes such as 
dimethyldi-isopropenoxysilane, methyl triisopropenoxysilane 

and y-glycidoxypropylmethyldiisopropenoxysilane, functional 
group-containing alkoxysilanes such as 

25 y-glycidoxypropylmethyldimethoxysilane, 

y-glycidoxypropyltrimethoxysilane, vinyltrimethoxysilane, 
vinyldimethylmethoxysilane, y-aminopropyltrimethoxysilane, 
N- (p-aminoethyl) aminopropylmethyldimethoxysilane, 
y-mercaptopropyltrimethoxysilane and 

30 y-mercaptopropylmethyldimethoxysilane; silicone varnishes; 
and polysiloxanes; among others. By using such a solid-state 
modifier, it is possible to increase or decrease the hardness 
or increase the elongation on the occasion of curing of the 
composition of the invention. 

35 [0086] . 
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The adhesion-promotor is not particularly restricted, but 
includes epoxy resins, phenolic resins, sulfur, various silane 
coupling agents, alkyl titanates and aromatic polyisocyanates, 
among others, and they can improve adhesiveness to adherends . 
5 [0087] 

The curable composition of the present invention can be 
prepared as a one-component system such that all the components 
are premixed and sealed and, after application or installation, 
let the whole be cured in situ by atmospheric moisture or as 
10 a two-component system such that a curing agent comprising the 
curing catalyst, filler, plasticizer, water, etc. and a polymer 
composition are admixed prior to application. The curable 
composition of this invention can be used in sealants, paints, 
coatings, sealing materials, self-adhesives , potting materials, 
15 molding compounds or members and so on. 
[0088] 

[Effect of the Invention] 

The present invention is directed to a curable composition 
comprising the following two components: 
20 (A) a vinyl polymer having at least one crosslinking silyl group 
per molecule and 

(B) an air oxidation-curable substance 

which makes a coating known as "alkyd coating" on a curable 
composition of a vinyl polymer having a crosslinking silyl group, 
25 on which alkyd coating was hard; easier than ever. 
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[Document Name] Abstract 
[Abstract] 

[Subject] To make a coating known as "alkyd coating" on a curable 
composition of a vinyl polymer having a crosslinking silyl group, 
5 on which alkyd coating was hard, easier than ever. 
[Means for Solving] To use a curable composition 
comprising 

(A) a vinyl polymer having at least one crosslinking silyl group 
per molecule and 
10 (B) an air oxidation-curable substance substance 
and cure the said composition. 
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